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The Naval Postgraduate School (NPS) was established to serve the advanced educational needs of the Navy. The 
broad responsibility of the school is reflected in its stated mission: 
 
Increase the combat effectiveness of U.S. and allied armed forces and enhance the security of the United States 
of America through advanced education and research programs focused on the technical, analytical, and 
managerial tools needed to confront defense–related challenges of the future. 
 
To fulfill its mission, the Naval Postgraduate School strives to sustain excellence in the quality of its instructional 
programs, to be responsive to technological change and innovation in the Navy, and to prepare officers to introduce 
and utilize future technologies. 
 The research program at NPS exists to support the primary mission of graduate education. Research at NPS: 
 • maintains upper–division course content and programs at cutting edge; 
 • challenges students with creative problem solving experiences on DoD–relevant issues; 
 • advances DoN/DoD technology; 
 • solves warfare problems; and 
 • attracts and retains quality faculty. 
 
Academic Programs 
To meet its educational requirements, the Navy has developed a unique academic institution at the Naval 
Postgraduate School through the use of specially tailored academic programs, and a distinctive organization tying 
academic disciplines to naval and joint warfighting applications. 
 The Naval Postgraduate School has aligned its education and supporting research programs to achieve three 
major goals: 1) academic programs that are nationally recognized and support the current and future operations of 
the Navy and Marine Corps, our sister services, and our allies; 2) institutes that focus on the integration of teaching 
and research in direct support of the four pillars of Joint Visions 2010 and 2020 and their enabling technologies; 
and, 3) executive and continuing education programs that support continuous intellectual innovation and growth 







Programs of graduate studies at NPS are grouped as follows: 
 
Graduate School of Operational and Information Sciences 
• Computer Science  
• Computing Technology  
• Electronic Warfare Systems  
• Human Systems Integration  
• Information Sciences  
• Information Systems and Operations  
• Information Systems and Technology  
• Information Warfare  
• Joint C4I Systems  
• Joint Information Operations  
• Modeling, Virtual Environments, and Simulation  
• Operations Analysis  
• Operational Logistics, Joint  
• Remote Sensing 
• Software Engineering  
• Special Operations and Irregular Warfare  
• Systems Analysis 
 
Graduate School of Engineering and Applied Sciences 
• Applied Mathematics  
• Combat Systems Science and Technology  
• Electronic Systems Engineering  
• Mechanical Engineering for Nuclear-Trained 
Officers 
• Meteorology  
• Meteorology and Oceanography  
• Naval/Mechanical Engineering 
• Oceanography  
• Operational Oceanography  
• Reactors–Mechanical Engineering/Electrical 
Engineering 
• Space Systems Engineering 
• Space Systems Operations  
• Systems Engineering  
• Systems Engineering Management 
• Undersea Warfare  
• Underwater Acoustic Systems 
 
Graduate School of Business and Public Policy 
• Civilian Executive Master of Business 
Administration 
• Acquisition and Contract Management  
• Contract Management 
• Defense Business Management 
• Defense Systems Analysis  
• Defense Systems Management, International  
• Executive Management  
• Executive Master of Business Administration 
• Financial Management  
• Information Systems Management  
 
• Material Logistics Support 
• Manpower Systems Analysis  
• Program Management 
• Resource Planning and Management for 
International Defense  
• Supply Chain Management  
• Systems Acquisition Management  
• Transportation Management  
 
School of International Graduate Studies 
• Civil–Military Relations  
• Combating Terrorism: Policy, Strategy 
• Defense Decision Making and Planning  
• Homeland Defense and Security (Civilian) 
• Homeland Security and Defense (Military) 
• Security Studies 
• Stabilization and Reconstruction 
• National Security and Intelligence: 
– Middle East, South Asia, Sub–Saharan  
 Africa  
– Far East, Southeast Asia, Pacific 
– Europe and Eurasia 
– Western Hemisphere  
Students 
The student body consists of U.S. officers from all branches of the uniformed services, civilian employees of the 
federal government, and military officers and government civilian employees of other countries. The resident 




*Army Reserve, Army Reserve National Guard, Coast Guard, National Oceanographic and Aeronautics Administration 
 




Curricula meet defense requirements within the traditional degree framework. All curricula lead to a master’s; 
additional study may yield an engineer’s or doctoral degree. Below is a listing of the degrees offered at NPS: 
 
Master of Arts Degrees 
Security Studies 
 
Master of Business Administration 
 

















Human Systems Integration 
Information Operations 
Information Systems and Operations 
Information Technology Management 
Information Warfare Systems Engineering 
Management 
Materials Science and Engineering 
Mechanical Engineering 
Meteorology 
Meteorology and Physical Oceanography 






Remote Sensing and Intelligence 
Software Engineering 
Space Systems Operations 
System Analysis 
Systems Engineering 
Systems Engineering Analysis 
































Figure 2. Distribution by Degree Type 







Advanced Degrees: Astronautical Engineering (1), Security Studies (1), Electrical Engineer (1).  
**Other: Applied Physics (1), Defense Analysis (1), Electrical Engineering (3), Engineering Acoustics (1), Information 
Systems and Operations (4), Information Warfare Systems Engineering (1), Human Systems Integration (1), Manpower 
Systems Analysis (3), Mechanical Engineering (2), MOVES (3), Physical Oceanography (1), Physics (1), Software 
Engineering (1), Space Systems Operations (1), Systems Engineering (2) 
 
Figure 3. Degrees Conferred in March 2010 







The thesis is the capstone of the student’s academic endeavor at NPS. Thesis topics address issues ranging from the 
current needs of the fleet and joint forces to the science and technology that is required to sustain long–term 
superiority of the Navy/DoD. 
 Aided by their faculty advisors, NPS students represent a vital resource within the DoD for addressing 
warfighting problems, one especially important at present, when technology in general, and information operations 
in particular, is changing rapidly. Our officers think innovatively and possess the knowledge and skill to apply 
nascent technologies in the commercial and military sectors. Their first–hand grasp of operations, when combined 
with a challenging thesis project that requires them to apply their focused graduate education, is one of the most 
effective elements in solving fleet/joint–force problems. NPS graduate education encourages a lifelong capacity for 
applying basic principles to the creative solution of complex problems. 
 NPS is unique in its ability to conduct classified research. Restricted theses are available on the NPS 
SIPRNET. 
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SPACECRAFT GUIDANCE STRATEGIES FOR PROXIMITY MANEUVERING AND CLOSE 
APPROACH WITH A TUMBLING OBJECT 
George A. Boyarko–DoD Civilian 
B.S., University of Cincinnati, 2001 
M.S., Case Western Reserve University, 2004 
Doctor of Philosophy in Astronautical Engineering–March 2010 
Advisors: Marcello Romano, Department of Mechanical and Aerospace Engineering 
Oleg Yakimenko, Department of Mechanical and Aerospace Engineering 
Brij Agrawal, Department of Mechanical and Aerospace Engineering 
Xiaoping Yun, Department of Electrical and Computer Engineering 
Frank Chavez, Air Force Research Laboratory, Space Vehicles Directorate (RVES) 
 
A six-degree-of-freedom, twenty-state model of two spacecraft rendezvous is developed, one of which is controlled 
and the other considered to be passively tumbling. Solutions that minimize a series of performance indices are 
obtained for the problem of close approach, up to the point of contact, using a direct, optimal-control method. The 
solution is then verified as optimal by way of an indirect method based on the minimum principle. Next, a 
trajectory-generation method for spacecraft reorientation is developed based on a quaternion construction of inverse 
dynamics in the virtual domain. This new construction enables development of an inverse dynamics in the virtual 
domain rapid-trajectory-generation method that exploits the concept of decoupling space and time for the problem of 
a spacecraft performing a close approach maneuver to a tumbling object. Finally, the advantages of the new method 
are demonstrated through simulated scenarios that employ two distinct concepts of closed-loop feedback. The 
benefit seen by the inverse dynamics in the virtual domain method is the rapid computational time, which allows for 
a feasible solution to be generated, potentially on-board a spacecraft and in closed-loop. Although the inverse 
dynamics in the virtual domain method cannot match the true optimal solution, it has several advantages. Rapid 
computational time and the ability to reshape itself when provided updated state variable information reinforce the 
overall robustness of the method for safe trajectory planning. The novel trajectory-generation method developed is 
tested using Monte Carlo methods to demonstrate its ability to handle a realistic situation with varying initial 
conditions.  
 
KEYWORDS: Spacecraft Proximity Operations, Inverse Dynamics in the Virtual Domain, Rapid-Trajectory 
Generation, Spacecraft Rendezvous, Spacecraft Docking, Autonomous Assembly, Pontryagin, Minimum Principle, 
GPOPS, Optimal Reorientation, Optimal Rendezvous, Quaternion, Polynomial 
 
 
REASSURANCE STRATEGY: INCENTIVES FOR USE AND CONDITIONS FOR SUCCESS  
Jungsoo Kim–Major, Republic of Korean Air Force 
B.A., United States Air Force Academy, 1996 
M.A., Naval Postgraduate School, 2007 
Doctor of Philosophy in Security Studies–March 2010 
Advisors: Jeffrey Knopf, Department of National Security Affairs 
Donald Abenheim, Department of National Security Affairs 
Anne L. Clunan, Department of National Security Affairs 
James Clay Moltz, Department of National Security Affairs 
Karl Pfeiffer, Department of Information Sciences 
 
Reassurance strategy is derived from a critique of deterrence strategy. It is the persuasion of one’s opponent that a 
state has no malignant intentions to be an aggressor, demonstrated by limiting offensive capabilities, in order to 
reduce tensions and the possibility of war. The main research questions addressed in this dissertation include: under 
what conditions is reassurance most likely to be an appropriate strategy and what factors are associated with the 
success or failure of reassurance strategy? To answer the research questions, the case study method of “structured, 




focused comparison” is used. The three case studies include a partial success case of South Korea toward North 
Korea, a failure case of the United States toward North Korea, and a success case of the Soviet Union toward the 
United States. 
From the case studies, it is concluded that explanations based on any one theory (realism, liberalism, or 
constructivism), any one level of analysis (individual, state, or alliance), or any one party (sending or receiving state) 
alone cannot provide a satisfactory account for the outcome of reassurance strategy. An eclectic and broad approach 
incorporating two-party (the sending and receiving states) and three-level (leader, domestic politics, and alliance 
politics) analysis, along with an understanding of the two states’ circumstances and relations, is necessary to 
increase the explanatory power. In sum, reassurance strategy must be viewed in the context of the individual, 
domestic, and international factors of both sending and receiving states. This dissertation shows that reassurance can 
succeed, but only when several conditions are met. Of these, a leader’s perceptions are the most important, but they 
alone cannot bring about change in the relations between two states unless other factors in the domestic and 
international environments are supportive. 
 
KEYWORDS: Reassurance Strategy, Deterrence Strategy, Contingent Generalizations, “Structured, Focused 
Comparison,” Level of Analysis, Tit-for-Tat, GRIT, Leader’s Perceptions, Domestic Politics, Alliance Politics, 
Balance of Power, Interdependence, Identity, Motivating Factors, South Korea, North Korea, Sunshine Policy, Six-









CLASSIFICATION OF DIGITAL MODULATION TYPES USING LINEAR AND NONLINEAR 
CLASSIFICATION SCHEMES 
Nathan P. Geisinger–Lieutenant, United States Navy 
B.S., Carnegie Mellon University, 2000 
Master of Science in Electrical Engineering–March 2010 
Electrical Engineer–March 2010 
Advisor: Monique P. Fargues, Department of Electrical and Computer Engineering 
Committee Members: Roberto Cristi, Department of Electrical and Computer Engineering 
Ralph C. Robertson, Department of Electrical and Computer Engineering 
 
In this thesis, authors attempt a blind classification of the modulation type of digital waveforms using higher-order 
moments and cumulants as characteristic features. The classification techniques applied to these features are 
principal-component analysis (PCA), linear-discriminant analysis (LDA), kernel-based PCA (KPCA), and 
generalized-discriminant analysis (GDA). The waveforms are corrupted by additive white Gaussian noise (AWGN) 
and multipath fading effects. 
Simulation results indicate that the linear schemes provide superior results to the nonlinear schemes, with 
classification rates of approximately 95% at 20dB of SNR and 89% at 5 dB of SNR in an AWGN-only channel. The 
techniques investigated handle moderate fading almost as well, with classification rates between 87% and 91% 
depending on the particular conditions. Performance degrades sharply, however, with increasing Doppler shift. 
 
KEYWORDS: Blind Modulation Classification, Classifier Algorithms, Principal Component Analysis, Linear 














































AN ASSESSMENT OF RADIO-FREQUENCY IDENTIFICATION INVESTMENT IN MILITARY 
LOGISTICS SYSTEMS THROUGH THE COST-OF-OWNERSHIP MODEL  
Ahmet Ozdemir–Captain, Turkish Army 
Master of Business Administration–March 2010 
Mustafa Ali Bayrak–Lieutenant Junior Grade, Turkish Navy 
Master of Business Administration–March 2010 
Advisors: Geraldo Ferrer, Graduate School of Business and Public Policy 
Keebom Kang, Graduate School of Business and Public Policy 
 
Radio-frequency identification (RFID) is an emerging technology that has recently been used in numerous business 
and public fields. Most military applications of RFID have focused on logistics systems. Since RFID investment 
requires high initial cost and its benefits are hard to see in the short term, it needs an appropriate investment-decision 
model. 
The purpose of this research is to propose a cost-of-ownership (COO) model for RFID integration into the 
military logistics system (MLS). The study primarily focuses on the question of whether the cost of integrating and 
operating the Turkish naval logistics system (TNLS) with RFID is worth the investment. The results of this study 
provide a strategic roadmap allowing decision makers to determine if the logistics system considered is a good 
candidate for RFID technology integration based on a comparison of the COO of the current and the RFID-
integrated MLS. This study also enlightens possible cost parameters and their impacts on the total cost of RFID 
technology implementation in MLS. 
 
KEYWORDS: Radio Frequency Identification, RFID, Cost of Ownership, COO, Military Logistics System, Life 
Cycle Cost, LCC, Supply Chain, Cost Benefit Analysis, Turkey 
 
 
A BASELINE ASSESSMENT OF INFORMATION TECHNOLOGY CONTRACTS FUNDED BY 
COMMANDER NAVAL SURFACE FORCES 
David E. Roberts–Lieutenant Commander, United States Navy 
Master of Business Administration–March 2010 
Jeffry M. Peltonen–Lieutenant Commander, United States Navy 
Master of Business Administration–March 2010 
David J. Ozeck–Lieutenant, United States Navy 
Master of Business Administration–March 2010 
Advisors: Glenn Cook, Department of Information Sciences 
Cary A. Simon, Graduate School of Business and Public Policy 
 
This project developed a baseline assessment for assisting the leaders and managers of Commander, Naval Surface 
Forces (CNSF), in understanding and improving the following information technology programs: Training and 
Operational Readiness Information Services (TORIS), Continuous Monitoring Program (CMP), and the CNSF Web. 
The programs are described, assessed, and evaluated in terms of their background, mission need, performance, 
technical requirements, functionality, and contractual terms. 
One conclusion is that the contractual statement of work does not measure the performance of the system, 
rather, it is designed to mandate the requirements for the contractor’s performance, e.g., indicators that measure 
downtime, trouble calls, and software bugs are missing. An overarching recommendation is to integrate all staff 
information technology functions under one authority, while establishing simple and relevant program-performance 
benchmarks to measure and track actual performance. 
 
KEYWORDS: Information Technology, Baseline Assessment, Commander Naval Surface Forces, CNSF, TORIS, 
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A PERFORMANCE CHARACTERIZATION OF SWEPT-RAMP OBSTACLE FIELDS IN 
PULSE-DETONATION APPLICATIONS  
William T. Dvorak–Lieutenant, United States Navy 
B.S., University of Arizona, 2002 
Master of Science in Astronautical Engineering–March 2010 
Advisor: Christopher M. Brophy, Department of Mechanical and Aerospace Engineering 
Second Reader: Anthony J. Gannon, Department of Mechanical and Aerospace Engineering 
 
Pulse-detonation technology offers the potential for substantial increases in thrust and fuel efficiency in subsonic- 
and supersonic-flight Mach ranges through the use of a detonative versus deflagrative combustion process. One 
approach to reliably obtain a fuel–air detonation is to accelerate a deflagration combustion wave to detonation 
through the use of turbulence devices, known as detonation-to-deflagration transition. Current geometries for 
deflagration-to-detonation transition sacrifice much of the gains through losses from high-velocity flows over 
obstacle fields required for detonation initiation. In this study, experimental swept-ramp obstacle fields are 
characterized in an effort to realize decreased pressure losses, while still creating the gas dynamic and turbulence 
necessary for detonation initiation. Characterization includes measurement of pressure loss across the combustor 
during “cold flow” operation with no ignition or fuel present, and detonability testing that employs ion probe 
measurement of combustion wave velocity. Minimizing pressure losses existing in current designs will result in a 
dramatic improvement in system performance. 
 In addition to swept-ramp fields, other configurations are analyzed using computational fluid dynamics and 
subjected to performance testing. Of particular interest are obstacles of similar blockage area, but without the swept 
sides associated with streamwise vorticity in the flow field. Testing of unswept configurations allows insight into the 
mechanisms for DDT and narrows the field of practical obstacle geometries. 
 
KEYWORDS: Pulse Detonation, PDE, Transient Plasma Ignition, TPI, Swept Ramp Obstacles, CFD, Ion Probe 
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There are numerous computer-aided tools to enable computer network defense. However, their effectiveness in 
countering attacks is less than optimal when they are used independently of one another. Research has identified the 
requirements for an integrated command-and-control (C2) system that is able to conduct full-spectrum operations in 
the cyberspace environment. The most notable of that research revolves around the development of, and 
experimentation with, the prototype system known as cyber command, control, and information operations (C3IOS). 
C3IOS provides for a loose confederation of the cooperating systems with interaction between systems going 
through C2 interfaces. In this thesis, the authors introduce into C3IOS a means to support the commander’s ability to 
take measured responses to coercive actions in a timely manner, specifically to facilitate the interaction between 
experts in the law of information conflict and information warriors responding to a cyber attack. This research 
results in a set of use cases and requirements for the C2 understanding, planning, and deciding activities involved in 
such a capability, using Schmitt’s analysis as an example. 
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A system for annotating persuasion in conversation based on a social-psychological model is presented. The social 
model developed by James Cialdini is augmented with some categories for annotators to label. The conversations 
consisted of thirty-seven hostage-negotiation transcripts from private and public sources, with all personal 
information removed from the private-source transcripts. The level of agreement between annotators is evaluated 
using Cohen’s Kappa measurement. The initial results show only fair to moderate agreement, with an average 
Kappa score around 0.41 for transcripts of significant length (over 200 utterances). Based on these results, 
annotators revise the annotation model and eliminate some categories of persuasion while adding “other” as a 
catchall for any persuasive utterance not covered by Cialdini. The revised model shows a significant increase in 
agreement with an average Kappa score of 0.78 for transcripts of significant length (over 200 utterances). Based on 
this revised model, annotators adjudicate a final persuasion corpus for the thirty-seven transcripts that will be used in 
future works on persuasion detection. 
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Analysts are frequently confronted with time-series data. A simple form is magnitude (or count) and time frame, 
whether the data is number of e-mails sent, number of cell phones called, purchases made by volume or cost, or a 
variety of other time-derived data. Studying the temporal dimension of data allows analysts more opportunities to 
find relational ties and trends in data, classify or group like activity, and even help narrow the search space of 
massively complex and large datasets. This thesis presents a new approach called the Rule Based Intuition (RBI) 
System, which can evaluate time-series data by finding the best fitting rule (from a repository of known rules) to 
quickly infer information about the data. Currently, the best scientists can do is to optimize and combine the 
strengths of both human and computer to help find the needed information. This concept is the idea behind RBI. The 
RBI method attempts to maximize the best capabilities of both humans and machines. By using known temporal 
patterns, analysts can combine the power and speed of computers with their own knowledge to reduce the necessary 
search space, find relevant information, and identify necessary causal relationships. This approach is most applicable 
for analysts viewing large sets of data who wish to classify or correlate data from users’ temporal activity. 
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The increased reliance on advanced networking technologies to integrate cutting-edge capabilities has posed 
tremendous challenges in assuring user legitimacy and preserving the integrity of the network landscape. Without 
proper network accountability and holistic vulnerability assessment, insider threats can exploit the security 
vulnerabilities that result from creating an integrated system of systems. To detect security illegitimacies such as 
unauthorized connections, network-security administrators need to have a comprehensive network map to identify 
potential entry points.  
This thesis proposes a systematic way to combine “black-box” and “white-box” analysis for network 
exploration and vulnerability assessment. In the analytical model design, a modular approach is adopted to select 
tools and techniques from both analysis approaches. These tools and techniques are used to construct a network map 
based on a predefined set of criteria that define the type of essential network information to be annotated on the map. 
The “black-box” and “white-box” analysis approaches are found to be complementary. For example, “black-box” 
analysis is able to map active hosts and networking devices, but “white-box” analysis is able to detect those that are 
inactive or do not respond to pings. Moreover, “black-box” analysis provides a focal point for a “white-box” 
analysis approach to derive in-depth information regarding unauthorized connections. 
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Internet protocols such as Secure Shell and Internet Protocol Security rely on the assumption that finding discrete 
logarithms is hard. The protocols specify fixed groups for Diffie–Hellman key exchange that must be supported. 
Although the protocols allow flexibility in the choice of group, it is highly likely that the specific groups required by 
the standards will be used in most cases. There are security implications to using a fixed group, because solving any 
discrete logarithm within a group is comparatively easier after a group-specific pre-computation has been 
completed. In this work, the authors more accurately model real-world cryptographic applications with fixed groups. 
The authors use an analysis of algorithms to place an upper bound on the complexity of solving discrete logarithms 
given a group-specific pre-computation.  
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The goal of quantum computing is to harness the unique properties of quantum mechanics to perform computations 
that are beyond the capabilities of traditional, classical, circuits based on transistors. A quantum circuit is an 
established way of expressing a quantum algorithm. This thesis describes the development of a workflow for the 
design and simulation of quantum circuits, as well as the use of this workflow to express and simulate a set of well-
known quantum algorithms. This workflow is also used to simulate and analyze a set of well known quantum-error-
correction schemes. 
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Killing or capturing an insurgent leader provides a means of eliminating the knowledge, charismatic power, and 
direction that the leader instills within the organization. Technological breakthroughs in signal intelligence 
(SIGINT), an increase in the collection of human intelligence (HUMINT), and the beginning of the global war on 
terror have brought the employment of leadership decapitation as a means of collapsing insurgent organizations back 
into the consciousness of western society. While the goal of government forces is to separate the insurgent leader 
from the organization, the techniques of killing or capturing insurgent leadership provide distinct advantages and 
drawbacks. This thesis asks the question: under what conditions is the targeted killing of an enemy leader preferable 
to the targeted incarceration of an enemy leader during counterinsurgency operations? An analysis of four case 
studies provides the insight required to determine whether an insurgent organization is susceptible to collapse as a 
result of leadership decapitation. This thesis finds that killing versus incarcerating a terrorist leader seems to make 
little difference. Instead, insurgent organizations are most likely to collapse when they fail to name a successor, 
regardless of whether the leader is killed or captured. Through careful study of an insurgent organization’s structure, 
military leaders can operationalize this thesis and develop a strategy to collapse an insurgent organization through 
leadership decapitation. 
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The development of the Internet has resulted in a rapid explosion of information available on the Web. In addition, 
the speed and anonymity of Internet media publishing make this medium ideal for rapid dissemination of various 
contents. As a result, there is a strong need for automated text analysis and mining tools, which can identify the main 
topics of texts, chat-room discussions, Web postings, etc. This thesis investigates whether the nonlinear, kernel-
based, feature-vector-selection approach may be beneficial for categorizing unstructured text documents. Results 
obtained using a nonlinear, kernel-based classification are compared to results obtained using the latent semantic 
analysis (LSA) approach commonly used in text-categorization applications. The nonlinear, kernel-based scheme 
considered in this work applies the feature-vector-selection (FVS) approach followed by the linear discriminant 
analysis (LDA) scheme. Titles, along with abstracts from IEEE journal articles published between 1990 and 1999 
with specific key terms, are used to construct the dataset for classification. Overall, taking into account both 
classification performance and timing issues, results show the FVS-LDA with a polynomial kernel of degree 1, and 
an added constant of 1, to be the best classifier for the database considered. 
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In this thesis, authors attempt a blind classification of the modulation type of digital waveforms using higher-order 
moments and cumulants as characteristic features. The classification techniques applied to these features are 
principal-component analysis (PCA), linear-discriminant analysis (LDA), kernel-based PCA (KPCA), and 
generalized discriminant analysis (GDA). The waveforms are corrupted by additive white Gaussian noise (AWGN) 
and multipath fading effects. 
Simulation results indicate that the linear schemes provide superior results to the nonlinear schemes, with 
classification rates of approximately 95% at 20dB of SNR and 89% at 5 dB of SNR in an AWGN-only channel. The 
techniques investigated handle moderate fading almost as well, with classification rates between 87% and 91% 
depending on the particular conditions. Performance degrades sharply, however, with increasing Doppler shift. 
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Acoustic propagation in the ocean is dependent on the sound-speed profile, which is a function of temperature, 
salinity, and pressure. In the upper ocean, these variables can change quickly as a result of fronts, internal waves, 
diurnal heating, and other mechanisms. Transmission loss (TL) is a function of geometrical spreading, absorption, 
and scattering. Absorption is a function of temperature, salinity, pressure, and pH. Typically, pH variability is 
omitted from TL calculations. This thesis studies the effects of variability in the vertical structure of temperature, 
salinity, and pH on acoustic TL in the Arctic Ocean. These parameters were measured in the Beaufort Sea in March 
2009 during ICEX2009, over a period of fifteen days. 
Frequencies considered in this study are 100Hz, 1kHz, and 10kHz. This range of frequencies brackets the boric-
acid relaxation frequency and is of interest to the U.S. Navy for antisubmarine warfare. Expected absorption losses 
are estimated by integrating the loss over individual ray paths. Calculations are performed with constant pH and by 
using the measured depth-dependent pH. The resulting difference in total absorption losses computed with constant 
versus variable pH is less than 2dB over a 50km distance. The error in transmission loss calculations due to ignoring 
pH variability is expected to be very small compared to the uncertainties due to ice scatter-absorption. Therefore, 
routine measurements of the depth-dependent pH levels are not recommended for the purpose of transmission-loss 
calculations under Arctic ice cover. 
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This study is designed to determine if future research into the development of an attention-monitoring device based 
on eye-fixation duration is both feasible and warranted. Attentional drift is an insidious form of distraction where 
primary task attention is slowly eroded by a secondary task. It can occur in either very low or very high cognitive-
demand situations. Recent studies have shown that eye-fixation duration and glance-duration measures are related to 
attentional demand in visual tasks. In this study, participants complete two twenty-minute periods in an STISIM 
driving simulator wearing a head-mounted, eye-tracking system. Eye-fixation measures recorded in a single-task, 
low mental-demand test do not show a significant increase in eye-fixation duration. A second test incorporating a 
secondary task through varied types of conversation shows that eye-fixation duration values are affected by the 
added cognitive workload. Eye-fixation measures show statistically significant changes in duration as a direct result 
of varying secondary cognitive demand. It is concluded that further experimentation incorporating blink-rate factors, 
a fixed-base eye-tracking system with a gaze-dwell-time function, and significantly lengthened test runs is both 
feasible and warranted. 
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Since the beginning of civilization, man has formed social networks under communities bound by common interests. 
Today the ubiquity of the Internet provides ample opportunity for these groups, once limited by geography, to 
connect easily and expand beyond city and national borders. The U.S. Navy provides an opportunity to harness the 
power of electronic social networks to improve enterprise-wide information sharing across strategic, operational, 
and tactical forums. These networks of trusted connections among people ensure a means for watch standers and 
decision makers to share trusted information with seasoned leaders and subject-matter experts. The leverage of 
electronic social networks in the Navy is significant during manpower reductions that present limited opportunities 
for face-to-face collaboration and mentoring, a critical aspect to a warfighting organization. This thesis presents an 
evaluation and comparison of the perceptions of social networking of current and future leadership on the value of 
social-networking tools. Moreover, this analysis applies specifically to Navy operations. The relevance of 
collaboration, trust, professional development, and technological opportunity are examined. 
 




PUBLIC-KEY INFRASTRUCTURE UTILIZATION TO PROVIDE AN ADDED LEVEL OF 
AUTHENTICITY TO TRANSMITTED DATA 
Jason B. Blackmon–Lieutenant, United States Navy 
B.S., United States Naval Academy, 2002 
Master of Science in Information Technology Management–March 2010 
Advisor: Rex Buddenberg, Department of Information Sciences 
Second Reader: Thomas J. Housel, Department of Information Sciences 
 
Information systems need a level of security to protect data when being transmitted from one user to another. This 
thesis points out a method of protecting data using an end-to-end level of security. The idea is grounded in looking 
at the advantages provided with the public-key infrastructure (PKI) applied to add a level of authenticity to the data 
on the receiving end of a transmission. The focus of this thesis is protecting data transmitted across the Internet via 
e-mail using end-to-end security. 
This thesis proves that applying PKI as data protection to the information-system application layer can be used 
to provide secure end-to-end connections; in this thesis, e-mail is the tool chosen to accomplish this goal. The scope 
of this thesis is to identify authentic or confidential communication of data across an Inter-network. The variables 
discussed include the ability to digitally sign and secure the data with the digital signature, establishing a connection 
to an unregulated network, and confirmation of delivery of the data by an alternate user computer.  
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As the lead organization for all United States naval surface forces, Commander, Naval Surface Forces (CNSF) is 
committed to providing operational commanders with well trained, highly effective, and technologically relevant 
surface forces. Aligning itself with the Department of the Navy’s information management (IM) and information 
technology (IT) strategic mission objectives, CNSF is dedicated to delivering secure, interoperable, and integrated 
IM/IT capabilities to the Marine and sailor in support of warfighting missions. CNSF utilizes several IT systems and 
applications to enhance information collection, sharing, and storage, including the Surface-Forces Web, Training 
and Operational Readiness Informational Services, and the Continuous Monitoring Program. In lieu of the Navy’s 
attempt to cut operational budget costs and become more financially responsible, CNSF is discussing options to 
increase its efficiency in IT contract management. CNSF—one organization with two type commander staffs and 
support organizations—must institute a strategic approach for the management of IT to maximize efficiency 
throughout the organization. This thesis focuses on identifying strategic approaches to IT management, from both 
governmental and nongovernmental perspectives, that will best facilitate the acquisition and management of systems 
and applications to help achieve the goals and objectives of CNSF. 
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The Navy Marine Corps Intranet (NMCI) started planning to transition Marine Corps aviation computer assets to the 
NMCI network in 2004. Despite the preceding years of transferring other Navy and Marine Corps IT assets, there 
were no assurances by NMCI that the transfer of Marine Corps aviation maintenance computers and systems would 
transition to NMCI without service interruption. Marine Corps aviation units use the Naval Tactical Combat Support 
System (NTCSS) every day in garrison and while deployed to document and track maintenance actions. It is the 
mandatory element necessary to enable Marine Corps aviation units to maintain aircraft operational readiness. 
The Marine Requirements Oversight Council concluded that a proof of concept must be conducted to ensure 
that NMCI computers would meet the requirements for Marine Corps deploying units. Contract line-item number 
0004AC (CLIN 4AC) was selected as the most effective and affordable CLIN from the NMCI products. Marine 
aviation was chosen as the test element since IT connectivity in garrison and while deployed is crucial in 
maintaining aircraft readiness. 
This thesis follows the aviation proof of concept (APOC) from its requirements phase to final implementation. 
It starts with developmental testing to identify issues related to transitioning the Marine Corps aviation NTCSS 
network into NMCI. Issues discovered during the development test are brought foreword for the APOC’s Test 
Integration Working Group (TIWG) to analyze and mitigate. The APOC’s operational test uses actual Marine 
aviation units to operate NMCI deployable computers in a real-world environment. The thesis concludes with the 
current APOC status and future research. 
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The SAFE Port Act of 2006 designated the Coast Guard as the lead federal agency tasked with building Interagency 
Operations Centers in critical U.S. ports. A critical component of the IOC initiative is an information-management 
system (IMS) to provide an improved means for information sharing and coordination among federal, state, local, 
and public-sector stakeholders related to maritime safety and security in critical U.S. ports. The Coast Guard 
WatchKeeper project is a proposed IMS being designed to address the information sharing and information 
management challenges faced by these agencies. The WatchKeeper development program has faced challenges in 
delivering capability. Initial capability was to be delivered in 2009. This did not happen. Up to now, WatchKeeper 
has not delivered any new capabilities. Several development practices may provide advantages to the development 
process, ensuring value-adding capabilities, minimizing project risk, and ensuring that Coast Guard leadership can 
understand how WatchKeeper capabilities support the Coast Guard’s core business process. This thesis describes 
these development practices and proposes an architectural consideration to provide focus to future WatchKeeper 
products. This thesis concludes with considerations for further developing WatchKeeper. Recommendations for 
moving forward with development are provided. 
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This study examines gender differences among U.S. Navy officers in their perceptions of what constitutes sexual 
harassment and sexual assault. Additionally, the study explores possible reasons for these observed differences. The 
primary source of data is a survey administered to active-duty Navy officers at the Naval Postgraduate School (NPS) 
in December 2009. Other sources include the Department of Defense survey of “Service Academy Gender 
Relations” (2008) and previous research on related topics. NPS survey results confirm that perceptions of sexual 
assault and sexual harassment differ by gender; further, these differences are amplified by other demographic 
factors. Male respondents tend to believe that sexual harassment and sexual assault are not a problem in the Navy 
largely because they have neither experienced nor witnessed such events. Although most female respondents believe 
that gender relations are better now than in the past, they view sexual harassment and sexual assault as a continuing 
problem. A majority of men and women agree that the Navy’s current approach toward preventing sexual 
harassment and sexual assault can be improved. A number of respondents to the NPS survey suggest ways to 
redesign training, including use of testimony by victims. Several recommendations for further research are offered.  
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The attractiveness of an employer becomes more important for employees over time, and it influences the decision 
to reject or stay in a job. Incentives are useful for motivating employees to do their job and stay with their employer. 
The U.S. Navy uses many different incentives to motivate sailors to stay in the Navy.  
The Navy spends the biggest amount of money to motivate enlisted sailors to stay in the Navy for the 
reenlistment bonuses. The budget for these reenlistment bonuses has increased over time, but it is still difficult to 
meet end-strength goals. The use of nonmonetary incentives (NMIs) becomes more interesting as a means to stop 
the budget increases for reenlistment bonuses. 
 The use of NMIs only makes sense if the sailor values the incentives above their cost to the Navy. Therefore, 
the Navy has to know how much an NMI costs. 
A simulation model is used to identify the cost of NMIs that are related to the assignment process. The model 
simulates the assignment process and identifies differences in assignment-related costs. The single and combined 
use of NMIs is tested in different scenarios. 
 





INTEGRATING MONETARY AND NONMONETARY RETENTION INCENTIVES FOR THE 
U.S. NAVY DENTAL CORPS OFFICERS UTILIZING THE COMBINATORIAL RETENTION 
AUCTION MECHANISM  
Neil D. Cascardo–Lieutenant, United States Navy 
B.S., Southern New Hampshire University, 2001 
M.B.A., Southern New Hampshire University, 2003 
Master of Science in Management–March 2010 
Sandeep Kumar–Lieutenant Junior Grade, United States Navy 
B.E., Punjab Technical University, 2000 
M.H.A., University of Phoenix, 2007 
Master of Science in Management–March 2010 
Advisors: William R. Gates, Graduate School of Business and Public Policy 
Peter J. Coughlan, Graduate School of Business and Public Policy 
 
This research focuses on the Navy dental corps because of the retention challenges encountered, especially at the 
senior lieutenant and lieutenant commander ranks. The dental corps has retention goals by accession cohort and 
specialty mix to support the correct number of specialty trained officers needed to meet billet requirements in 
support of Navy and Marine Corps dental readiness. The requirement is to retain a healthy number of dental officers 
by specialty and pay grade to both meet clinical needs and maintain future senior-leadership capability.  
This research uses the universal incentive package (UIP) auction and combinatorial retention auction 
mechanism (CRAM) to identify the cost savings opportunities for the Navy, while retaining the optimal number of 
dental corps officers. Additionally, this research summarizes the importance of creating a balance between monetary 
and nonmonetary incentives.  
The Oracle Crystal Ball Monte Carlo simulation indicates that CRAM outperforms monetary-only and 
universal-auction mechanisms with an average savings between 24 and 30 percent. This research concludes that a 
sixty-one percent retention level could be achieved by offering CRAM with an average savings of twenty-four 
percent over monetary-only and UIP. The research concludes that CRAM provides an opportunity to individualize 
benefits that are both valued by dental corps officers and cost effective for the Navy. 
For the Navy to achieve its retention goals and become a top-fifty employer, it is imperative to create a balance 
between monetary and nonmonetary incentives. This enhances morale and overcomes work-related challenges. 
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This thesis develops a manpower model to forecast selected Marine Corps Reserve end-strength by forecasting 
losses with exponential smoothing. The data used are from the reserve-manpower model (legacy model), and results 
are compared with historical strength data to determine if the research model provides more desirable results. This 
model is specific to the Marine Corps Selected Reserve. 
The proposed model’s predictions are closer to actual-strength numbers than the legacy model’s predictions, as 
measured by standard deviation and range. 
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This thesis analyzes the factors associated with separation behavior among United States Air Force pilots. 
Additionally, the effect of commissioning source on separation is analyzed. Logistic regression models are estimated 
for U.S. Air Force pilots commissioned between 1994 and 2006. Data records utilized in this thesis are obtained 
from the Defense Manpower Data Center. Demographics and professional/educational factors are included in the 
models to analyze their effects on the separation decision. By identifying the determinants of separation, the thesis 
attempts to suggest ways in which decision-makers might reduce losses among Air Force pilots. 
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Interest in nonmonetary incentives (NMIs) as a retention tool in the military services is increasing; however, 
previous research indicates that providing the same NMIs to all retainees is an expensive and inefficient approach. 
This research uses an experimental methodology to investigate the use of auction mechanisms that create 
individualized retention bonuses combining both monetary and nonmonetary incentives. Specifically, the 
experiment examines individuals’ behavior patterns in using these auction mechanisms, while including NMIs with 
independent and combinatorial qualities (complements and substitutes). Prior research with NMIs has assumed an 
additive relationship; however, this is often not the case. 
Hypotheses suggest that experimental subjects would choose NMI combinations that maximize their personal 
compensation value and then appropriately adjust their bid to the optimal level. The experimental results of the 
study support the hypotheses. In all auction formats, individuals appropriately select the optimal NMI combinations 
seventy percent of the time. Those choices that are considered complex are still chosen correctly sixty-six percent of 
the time, suggesting that individuals do behave rationally when dealing with various combinations of NMIs. These 
results provide support for the practical use of such auction mechanisms for incorporating NMIs in the retention 
process. 
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This study examines the knowledge, views, and experiences of Navy recruiters and recruiting supervisors regarding 
the Navy recruiting simulation tool (NRST). Also known as SIMmersion, NRST is an interactive, role-playing 
program designed to boost a recruiter’s confidence and skills by providing supplementary sales training beyond the 
classroom. The primary source of information is an online survey distributed in January 2010 to 5,139 Navy 
recruiters and recruiting supervisors. A total of 1,058 persons (twenty-one percent) responded to the survey. The 
results of the survey show that fifty-eight percent of Navy recruiters never use NRST; further, four out of five feel 
that NRST has no positive impact on their confidence, sales skills, productivity, or time management. Additionally, 
fewer than one in four Navy recruiters rated NRST favorably on its usability. The responses of recruiting 
supervisors were very similar to those of Navy recruiters. These results suggest that NRST has not been adequately 
presented to Navy recruiters and recruiting supervisors, who are generally unfamiliar with its potential benefits. 
Negative views on usability are influenced largely by the program’s lack of compatibility with existing platforms. 
Recommendations are offered to increase the awareness, understanding, and use of NRST.  
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United States naval officers and enlisted personnel have always recognized the unique power and capability of the 
senior enlisted community, which binds these groups together and is integral to the success of Navy operations. Yet, 
little has been systematically written about the leadership characteristics of this group that make them so vital to the 
Navy. This study examines senior enlisted leadership in the U.S. Navy, focusing on the unique community of master 
chief petty officers. Data are attained through in-depth interviews of 19 master chief participants who were 
identified as particularly successful. Results identify characteristics of the chief petty officer (CPO) that are common 
to all good leaders, but also characteristics that are unique to this group. For example, the camaraderie of the chief’s 
mess provides the CPO mess immense power, Navy-wide. A philosophy of “command first, person second” is 
widely endorsed, which creates the ultimate team experience, led by the command master chief. The master chief’s 
unique and innovative characteristics will be critical in sustaining naval operations in the course of leading the 
millenials into the 21st century. Further research on senior enlisted leadership is suggested. 
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This thesis investigates the effect of commissioning programs on career progression for U.S. Air Force line officers. 
This study specifies and estimates three logistic-regression models to analyze the relationship between 
commissioning source and officer performance using retention and promotion to O-4 as performance measures. Two 
measures of retention are used: the retention after expiration of the initial minimum-service requirement, and 
retention to the O-4 promotion board. The data used in the models is provided by Defense Manpower Data Center 
(DMDC) and contains information about demographics, professional and educational background, and reasons and 
dates for separation for officers who were commissioned between 1992 and 2006. 
The analysis of all three logistic-regression models finds that commissioning source is a significant determinant 
of retention and promotion in the Air Force. Commissioning through the United States Air Force Academy 
(USAFA) increases the probability of staying in the Air Force. Although USAFA graduates were initially expected 
to have higher promotion rates, the results suggest that they are less likely to promote to the grade of O-4 than 
officers commissioned through OTS and the ROTC non-scholarship program. However, USAFA graduates have a 
higher probability of promotion than officers from the ROTC scholarship program. 
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This thesis examines the association between initial duty-station assignment and retention of nurse corps officers. 
The main hypothesis of the thesis is that due to the increased clinical opportunities, higher patient acuity, and larger 
patient census in major medical centers, nurse corps officers receive more education and training prospects, which 
makes them more clinically prepared and gives them higher job satisfaction. In nursing research, clinical 
preparedness and job satisfaction are positively linked with retention. Using qualitative techniques to analyze the 
professional nursing literature; interviews with military and civilian hospital administrators; comparing and 
contrasting nurse intern programs at three Navy major medical centers, two Navy midlevel hospitals, and four 
civilian facilities; and the quantitative technique of a multivariate model to analyze cohort data for new nurse 
accessions from 1994–1998, the author compares nurse intern programs and isolates the effect of military treatment 
facility assignment on retention. The results indicate that there is no Navy-wide standardized education program for 
new nurses, potentially negatively affecting overall medical readiness, and that assignment at a major military 
treatment facility is not a statistically significant predictor of retention. Further analysis of nurse intern programs is 
necessary to establish the effectiveness of the programs. 
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In fiscal year 2008, motorcycle fatalities in the Navy and Marine Corps totaled more than combat fatalities for 
sailors and Marines in both Iraq and Afghanistan. This study examines how motorcycle accidents and motorcycle 
training programs affect the mission and readiness of the Navy and Marine Corps. This study focuses on the impact 
of motorcycle fatalities and injuries on manpower; and addresses the monetary costs of accidents and the costs of 
recruiting and training individuals for service in the Navy and Marine Corps. The study uses Navy and Marine 
Corps motorcycle accident data (from fiscal years 2000 through 2008) to estimate the probabilities of a sailor or 
Marine being killed or injured if he is involved in a motorcycle accident. Motorcycle accident information and 
recruiting and training information are used to estimate individual investments in 2008 dollars and the monetized 
cost of motorcycle accidents for fiscal year 2008. The analyses indicate that individual recruiting and training may 
cost $25,000 to $170,000, depending on the occupational specialty, while individual motorcycle accidents may cost 
$22,000 to $400,000. Additionally, the findings indicate that the currently approved motorcycle-safety course may 
not provide all the skills needed to help sailors and Marines become safer riders. 
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The purpose of this study is to estimate a reasonable size and an appropriate structure for an army of reunified Korea 
(Korean Federal Army, KFA). In addition, this study discusses methods for integrating Korean People’s Army 
(KPA) personnel from the People’s Democratic Republic of Korea (PDRK), commonly referred to as “North 
Korea,” into the KFA. To do this, this study starts with a planning threat from the People’s Republic of China 
(PRC), estimates the combat potential of that threat, and then estimates the KFA forces needed to provide a robust 
defense against that threat. In addition, this study analyzes the appropriate composition of the KFA, using 
Germany’s military integration as a reference case.  
The proposed KFA components are high-intensity combat units (HICUs), homeland-defense units (HDUs), and 
an expeditionary unit. The HICUs consist of two mechanized corps and one armored corps each, with forces that 
include nine heavy divisions, three armored divisions, and three artillery brigades per HICU. The HDUs consist of 
eighteen homeland-defense infantry divisions and one capital-defense command, which have two homeland-defense 
infantry divisions, for a total of twenty homeland-defense infantry divisions. The expeditionary unit consists of one 
brigade. The proposed personnel strength of KFA is approximately 350,000, which is about two-thirds the size of 
the current ROKA. North Korean military personnel could be utilized in the KFA through transforming and 
downsizing KPA combat units. To minimize the dissatisfaction of discharged KPA professional soldiers, reunified 
Korea should provide them with alternative job prospects by using them for reconstruction of the North Korean 
region, hiring them into military-related jobs, or providing training for other forms of employment. 
 
KEYWORDS: South Korea, North Korea, Korean Unification, Korean Reunification, Republic of Korea Army, 
People’s Republic of China, People’s Liberation Army, German Unification, TASC Score, Military Integration, 










ALLOCATING NONMONETARY INCENTIVES FOR NAVY NURSE 
CORPS OFFICERS: MENU METHOD VERSUS BID METHOD 
COMBINATORIAL RETENTION AUCTION MECHANISM  
Marlow H. Levy–Lieutenant, United States Navy 
B.S.N., Hampton University, 2004 
Master of Science in Management–March 2010 
Advisors: William R. Gates, Graduate School of Business and Public Policy 
Peter J. Coughlan, Graduate School of Business and Public Policy 
 
This research examines the use of a computer-based experimental program utilizing a menu method and bid-method 
combinatorial retention auction mechanism (CRAM) to address the impact of monetary and nonmonetary incentives 
for Navy nurse corps (NC) officers. A labor market experiment is conducted under laboratory conditions to 
represent the natural market. Additionally, the research investigates the individual and cohort behavior of 
participants in the decision-making process when examining monetary and nonmonetary incentive options. Previous 
research has shown CRAM to be the most desirable and effective auction mechanism for creating a balance between 
value to the member and overall cost to the Navy. The computer-based experiments reveal optimal decision-making 
behaviors utilizing the menu method and the bid-method CRAM. The results of the experiment will further assess 
the usage of CRAM methods for increasing retention among Navy nurse corps officers, while minimizing the cost of 
providing incentives and maximizing personal utility. This thesis consists of three major components: 1) a review of 
the current status of the Navy nurse corps community; 2) a review of previous studies and reports related to Navy 
nurse corps retention, experimental economics, and auction mechanisms; and 3) an analysis of data obtained from 
labor market experiments based on combinatorial auction mechanisms. The conclusions drawn from the analysis 
reveal that subjects in the experiment consistently bid their true and optimal value where value is greater than cost, 
thereby maximizing their value and producing substantial cost savings. 
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This thesis analyzes the impact of participation in the Navy’s tuition assistance (TA) program on the retention of 
first-term Navy enlisted personnel and the job performance of both first- and second-term Navy enlisted personnel. 
This study estimates the effect of overall TA usage. It also analyzes the differential effects of course delivery 
methods, comparing distance learning (DL) with face-to-face classes. Finally, the thesis investigates differences in 
course completion between DL and non-DL classes. To adjust for selection bias in the course completion and job-
performance models, fixed-effects models that net out unobserved individual attributes are estimated. In retention 
models, the selection issue is addressed by restricting the sample to recruits with similar motivation at the time of 
enrollment as TA participants. Data is analyzed for 10 accession cohorts, who entered the Navy between 1994 and 
2004, to control for economic or other outside factors that may affect promotion or reenlistment. The analysis 
indicates that TA students enrolled in DL classes have lower course completion rates and lower grade point averages 
than Sailors enrolled in traditional classes. However, TA students who successfully complete DL classes achieve 
greater success in terms of job performance. TA students who enroll in either DL or traditional classes tend to 
reenlist at significantly higher rates than their counterparts who do not use TA. 
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This research is conducted in response to a request by the Total Force Structure Division (TFSD), Capabilities 
Development Directorate (CDD), Marine Corps Combat Development Command (MCCDC). This research provides 
the TFSD with recommendations for potential improvements that can be made to the current troop-to-task analysis 
instructions or the process by which it is conducted. In this context, a troop-to-task analysis is a methodological 
process of matching the suitable number and quality of personnel and equipment to a unit’s mission-essential task 
list for the purpose of justifying the need for uncompensated force structure. The study finds that the current 
template adequately provides a simple but often subjective analysis from the unit requesting uncompensated force 
structure. If a more thorough analysis is desired or required, recommendations include further development of 
standardized troop-to-task business rules; the continued use or new development of existing, proprietary, 
contractual-analytical software; or a restructuring of the current force structure analysis divisions, e.g., conduct 
third-party, troop-to-task analysis vice relying on those provided by the requesting units. 
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Data is obtained from 6,114 United States Marine Corps (USMC) officers who graduated from The Basic School 
(TBS). The USMC data is used to conduct regression analysis on how military occupational specialties (MOS) 
allocation affects retention. The regression model developed is a linear probability model. The results from the 
regression show that an individual’s retention is positively affected by receiving the first MOS preference and 
negatively affected by receiving an MOS outside the top three preferences. The USMC MOS allocation process is 
very similar to the Australian Army’s corps allocation process, and the voluntary nature of military service in both 
countries enables comparisons to be drawn. Within the Australian Army, both the strength and direction of the 
variable affects would be similar to those in the USMC. 
Optimization models are developed that both maximize cadet preferences and meet service requirements. Data 
from cadets who graduated from the Royal Military College in 2008 and 2009 is utilized to assess four different 
optimization models. The models developed show significant increases in those cadets who received their first or 
second preference and significant decreases in cadets being allocated to the third, fourth, or other preferences. 
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Junior officers and senior enlisted leaders face intense crises and duress during deployments. They operate in highly 
reliable organizations (HROs) where planning for failure is the norm and individuals’ expectation of loss is high. 
Still, when units experience improvised, explosive devices (IEDs) or suicide-bomb attacks, unit integrity and the 
ability to stay together and remain focused are called into question. This thesis first explores and develops the 
concept of empathetic leadership; it is differentiated from similar concepts of leadership in the context of a critical 
military incident. The research then analyzes leadership behavior described in detail in a ground-combat element 
(GCE) after an unexpected suicide-bomb attack at an entry-control point in a combat zone, where a well respected 
senior enlisted leader (SEL) lost his life. The SEL’s positive effect on his men made this loss difficult for the unit, 
making it hard for the unit to recover and heal. The central aim of this thesis is to analyze the incident of the loss of 
the SEL and uncover key leadership behaviors under traumatic and life-threatening situations necessary for 
managers of HROs. More than any other characteristic of leadership, empathy plays a vital and effective role in 
leading as long as it ensures communication and generates mutual trust between the leader and the follower. Lessons 
derived from this case provide useful perspectives on managing and leading in critical situations where major 
trauma is a vital concern. 
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This thesis analyzes the continuation behavior of prior-service selected Marine Corps Reserve (SMCR) unit 
members in the grades of E3 to E5; and examines the effect of activation post 9/11 on twelve-month continuation 
rates. The effect of monetary incentives is estimated and other significant predictors of continuation are identified. 
Data are collected from the Total Force Data Warehouse (TFDW) for all selected reserve (SelRes) from August 31, 
2001, to October 31, 2009. Limited data to determine service history are collected from December 31, 1994, to July 
31, 2001. Two probit regression models are estimated for three tour lengths of four, twelve, and twenty-four months. 
The models include explanatory variables for activation in support of a contingency operation, monetary incentives, 
economic conditions, ability, person–job fit, military experience, and demographics. Two additional models are 
estimated to isolate the effects of previous reserve experience in the active and reserve components (RC). Factors 
having positive effects on continuation are activation frequency, monetary incentives, unemployment, prior RC 
experience, tour length, and multiple tours. Negative influencers on continuation include activation length, 
deploying outside the continental U.S., unexcused absence from drill, being female, being married, and age. 
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This objective of this thesis is to explore the potential benefits realized by the Marine Corps if the current aviation 
continuation pay (ACP) system is replaced with an auction mechanism that utilizes the quality-adjusted discount 
(QUAD) methodology. The uniform price, quality-adjusted discount auction is designed to reduce the total cost of 
ACP, while simultaneously increasing the overall quality of the aviators being retained. The goal of this study is to 
evaluate the existing ACP system and, through experimentation coupled with economic analyses, to determine the 
feasibility of replacing the current system of assigning the aviator retention bonus with one that incorporates the 
QUAD methodology. 
The QUAD auction mechanism caters to a wide range of individual reservation values resulting from various 
economic conditions. An ACP auction would reflect changing economic conditions, because aviators would reveal 
their true reservation values when bidding. Although an auction mechanism may not always result in a cost savings, 
it will ensure that the bonus amounts are set at the correct levels. If a QUAD auction were used in lieu of the current 
ACP system, Marine Corps manpower planners would have the flexibility to more cost-effectively retain higher 
quality aviators while achieving Marine Corps aviator-retention goals.  
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The object of this project is to construct and test a device that can transform fluid flow into the continuous, 
oscillatory, linear motion of a hydro/airfoil. This device may be used to generate power from a renewable energy 
source, such as tidal flow or wind power. 
The device is constructed in the Naval Postgraduate School machine shop. It consists of a flat plate that is 
mounted on two rail guides such that it could execute a linear back-and-forth motion. The blade oscillation is flow-
induced due to the lift and moment generated on the flat plate in such a way that the plate reverses direction at the 
stroke endpoints without active control. Tests in two water channels and one towing tank show that flow-induced 
blade oscillation could be achieved for certain combinations of flow speed, blade size, and pitch axis location. It is 
concluded that additional testing is warranted to further develop and gain an understanding of this technology and its 
possible application to renewable power generation. 
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Monin-Obukhov similarity theory and the empirical formulae of Businger, et al., (1971) and Dyer (1974) are used to 
calculate roughness lengths and surface-layer heat fluxes from multilevel observations of wind, temperature, and 
humidity measured at three locations in the Weather Information Network display system at Cape Canaveral Air 
Force Station, Florida. Relationships between roughness length and surface-layer wind speed and direction in 
varying thermal stability conditions are analyzed during two four-day periods: a diurnally cycling, coastal, wind-
circulation regime on 1–4 June 2008, and the passage of tropical storm Fay on 18–21 August 2008. Spatial and 
temporal variations in roughness lengths for a period of one year are compared to landscape features near the three 
observation platforms using shadow analysis of satellite photographs. Wind speeds during the coastal wind event 
remained below 10 ms-1, and roughness lengths calculated from observations below 60 m corresponded to surface 
roughness elements within about 300 m. At the same height in the tropical storm case, for wind speeds exceeding 20 
ms-1, evidence is presented that indicates roughness lengths are related to surface features up to 1.5 km upstream. 
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A cumulus cloud field may develop within a conditionally unstable environment, but only a fraction of the cumulus 
elements eventually develop into thunderstorms. Determining which of these convective elements is most likely to 
generate lightning—a critical need for the aviation community and the Department of Defense—often starts with 
little more than a qualitative visual satellite analysis. To protect personnel and property, lightning nowcast tools 
(e.g., automated, geostationary, satellite-based, lightning-initiation (LI) algorithms) require measurable research. 
This work quantifies the behavior of ten previously identified Geostationary Operational Environmental Satellite 
(GOES 12) infrared (IR) interest fields (IFs) in the hour before LI. A total of 172 lightning-producing storms that 
occurred during the 2009 convective season are manually tracked and studied over four regions—northern Alabama, 
Oklahoma, the Kennedy Space Center, and Washington D.C. Four-dimensional and cloud-to-ground lightning 
arrays provide precise lightning-initiation points for each storm in both time and space. Individual tendencies are 
identified for the ten LI IFs. Statistical significance tests are conducted to determine the potential predictive 
capability and regional dependence of each IF. This study finds that eight out of ten LI IFs exhibited at least 15 
minutes of potential predictive capability and 35 minutes on average. Additionally, eight of ten fields can likely be 
applied across a large geographical area with minimal error. Future operational applications identified and briefly 
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Currently, the meteorological and physical phenomena associated with the various dynamic processes in the very 
near-surface environment (for example, within the surface layer) are poorly understood. By properly characterizing 
what is happening in the real world, there is potential for obtaining an empirical formula that correlates well with 
real world data, and thus can be used as a means of quantifying these physical processes. This in turn can be used to 
more accurately model the effects of the atmosphere on RF waves. This thesis is an analysis of the propagation loss 
measurements taken from the Near Earth Propagation-6 (NEP-6), Panama City, Florida, experiment in August 2009, 
where propagation loss was measured at 1768 MHz within a few wavelengths (≈ 0.5 meters) of the surface. The 
results support and extend the near-surface, short-range, RF-propagation conclusions drawn by Merrill, et al., 
(2004). In particular, this research is focused on a novel technique that takes advantage of tidal sea-level variation to 
continuously vary antenna height above the surface. Results confirm a strong dependence of propagation loss on 
antenna height similar to the Merrill, et al., (2004) observations. 
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Total cloud-lightning detection systems have been in development since the mid–1980s and have been deployed in 
several areas around the world. Previous studies on total cloud lightning have found that intra- and inter-cloud 
lightning (IC) tend to fluctuate significantly during the lifetime of thunderstorms. Prior studies have primarily 
focused on the electrical characteristics of thunderstorms, thunderstorm development, and life cycle theory, but they 
do not provide much help to the operational meteorological community as they fail to link lightning characteristics 
to currently used radar interrogation techniques. Studies have indicated that lightning jumps tend to be closely linked 
to changes in the vertical integrated liquid (VIL) reading on the National Weather Service’s weather-surveillance 
radar–1998 Doppler (WSR–88D) systems, and lightning holes tend to be associated with a bounded weak echo 
region (BWER) on the WSR–88D. More recent studies have attempted to mathematically classify a lightning jump, 
but this is still years away. This study builds on previous results and takes a more aggressive look at total cloud 
lightning and its relationship to the WSR-88D–derived signatures currently used to determine thunderstorm severity. 
Lightning and thunderstorm data from the Dallas–Fort Worth, Texas, and the Tucson, Arizona, areas from 2006–
2009, are used to relate lightning to other thunderstorm parameters. A relationship between total cloud lightning 
behavior and currently used radar interrogation techniques is found, indicating that lightning jumps can be classified 
into three different types. Two types show preponderance for a specific type of severe weather event and lightning 
behavior, while the third shows no preference. These findings are of significant interest to the operational 
meteorological community and, in some cases, can be put to immediate use.  
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Climate analyses of natural lightning activity at the Kennedy Space Center and the Cape Canaveral Air Force 
Station (KSC/CCAFS) are conducted. These analyses are conducted to improve forecasts of lightning-related 
hazards for (and the planning of) space-vehicle launches at KSC/CCAFS. If a space vehicle is hit by lightning 
during launch, the vehicle and payload may sustain irreparable damage. Lightning-based rules for conducting launch 
and vehicle preparation activities have been developed by launch managers at KSC/CCAFS. In this research, one 
aspect of these is investigated—the natural-lightning launch-commit criteria. The goal is to improve the scientific 
basis for skillful forecasting of the probability of lightning hazards. Such forecasts have the potential to reduce 
lightning-related risks to personnel and equipment and save millions of dollars in preparation and launch costs.  
Using cloud-to-ground lightning-strike data from the National Lightning-Detection Network during January 
1989 through December 2008, events are identified in which the KSC/CCAFS natural-lightning criteria for launches 
were violated—that is, when excessive lightning activity prevented or would have prevented launches from 
occurring. Based on these events, daily and multi-day probabilities of lightning violations are developed. An 
objective, statistical method for determining the seasonality of lightning and for identifying six lightning-violation 
seasons through the course of the calendar year is also developed and applied. These seasons are used as the basis 
for characterizing the temporal and spatial patterns associated with climate scale variations in lightning at 
KSC/CCAFS. Atmospheric reanalysis data is used to analyze the physical processes that lead to inter-annual 
variability in lightning violations in each season and the start and end dates of the main lightning season. These 
analyses lead to the identification of regional- and global-scale processes that tend to alter the probability of 
lightning violations, including: 1) shifts in the strength, latitude, and zonal extent of the Bermuda High, 2) 
alterations of regional scale divergence and convection, and 3) teleconnections to global-scale climate variations. 
Several of these processes tend to be important in all or most of the six lightning-violation seasons. The results of 
this study help form the foundation for improvements in the analysis and forecasting of natural lightning violations, 
and in the planning of launches at KSC/CCAFS. 
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The rapid Arctic sea-ice decline since the 1970s has propelled the United States into a state of urgency for updating 
its defense plan, as Arctic and non-Arctic nations alike are taking an interest in the newfound natural resources of an 
ice-declining Arctic. In line with the National Security Presidential Directive-66, the authors quantify the amount of 
anomalous sea-ice variability (aSIV) that anomalous atmospheric forcing parameters explain using partial 
covariance analysis. A one-system approach where the Naval Postgraduate School Model sea-ice parameters are the 
direct output of the atmospheric forcing parameters input is employed. Atmospheric forcing fields of 2-m 
temperature, downward shortwave and longwave fluxes, 10-m zonal and meridional winds and stresses, are from the 
European Center for Medium-Range Weather Forecasts Reanalysis-15 and Operational Products. Locations of 
interest are the Central Arctic seas and locations along the Northwest Passage (NWP) and the Northern Sea Route 





temperature. This occurs during the cooling months and averages 4-39% of aSAT contribution to aSIV in the 
Central Arctic, 9-16% along the NWP, and 11-25% along the NSR. Results also suggest that atmospheric forcing 
alone does not explain all of aSIV. 
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Throughout history, military warriors have used games to accomplish training objectives. Recently, personal-
computer-based games have emerged as viable training platforms. In this research, the training effectiveness of 
simulation games is evaluated using a particular proprietary, first-person-view, tactical trainer called Virtual 
Battlespace 2TM. Specifically, the squad-level tactical maneuver of a combat convoy in a semi-permissive 
environment is examined. It is found that personal-computer–based gaming is at least as effective as traditional 
training methods, such as the sand table, for preparatory tactical training. It is found that trainees felt better trained 
after operating in the virtual environment. An experiment to determine the extent to which the training of the 
simulation controller influences the effectiveness of the simulation is also conducted. It is found that the facilitator 
role can detract from a trainer’s focus and that the trainer’s practice and experience greatly affect the simulation 
training. These findings justify the use of personal-computer–based games for small-unit tactical training. It is 
concluded that personal-computer–based gaming at the unit level can be a training multiplier, but the capability of 
the unit trainers to administer virtual training plays a large role in determining the effectiveness of the training tool. 
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Light-detection-and-ranging (lidar) systems are three-dimensional (3D) imaging sensors applied for mapping terrain, 
measuring structural dimensions, and navigating robots. Pulsed laser rangefinders provide precise range 
measurements that require an estimate of sensor pose for transformation into world coordinates. Pose information is 
frequently provided with extrinsic sources, such as a global-positioning system (GPS) or an inertial measurement 
unit (IMU). Unreliable signal availability for GPS in military environments and the high cost of IMUs limit the 
employment of these extrinsic sources. Determining pose intrinsically by detecting landmarks in the environment 
within the sensor data is more ideal. Fiducial markers with known geometric dimensions and orientation provide a 
means of estimating lidar pose and registering data. A method for landmark detection and pose estimation within 
range data is presented. Cylinder, cone, and sphere geometries are assessed for use as fiducial markers. The 
detection algorithm extracts geometric features from LIDAR point data and tests for fit to a fiducial marker model. 
Geometric feature extraction compresses the dataset and leads to a potential intrinsic registration method using 
environmental landmarks. The detection accuracy and pose estimation precision are examined with terrestrial lidar 
range-data captured in various outdoor street environments. 
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The Department of Defense (DoD) network-centric, data-sharing strategy for the Global Information Grid (GIG) is 
to XML-ize all data. The goal of this strategy is to ensure that all data is visible, usable, and interoperable, when and 
where needed, to accelerate decision cycles. However, this XML-based data approach comes at the cost of limiting 
real-time, network-edge-device connectivity to the GIG because they are seldom able to meet the necessary 
bandwidth and processing requirements due to XML’s intrinsic nature of being verbose and often complex to 
process. 
This research explores a powerful and robust solution to XML’s network-depth limits by means of the World 
Wide Web Consortium’s (W3C) proposed alternative XML format, Efficient XML Interchange (EXI). The EXI 
format removes redundant tags and values from XML documents and encodes numeric content in a binary format. 
This format delivers significant file-size savings and processing efficiencies compared to existing practices. The 
evolution of XML’s path to EXI is summarized based on the results of the XML Binary Characterization (XBC) 
Working Group and the W3C’s design points of XML. Followed are recommended steps for EXI development and 
enterprise integration, focusing on a public, open-source, licensing philosophy. EXI algorithms are described with 
detailed explanations, Java code samples, and part-task test XML documents. Experiments are conducted evaluating 
the effectiveness of EXI for DoD tactical use, followed with a recommended optimal EXI configuration. Several 
predictive models of EXI’s performance are presented to enable potential EXI adopters a measurement tool of 
expected EXI benefit for various XML domains. 
This research concludes that for XML-based data, a doubling of bandwidth potential is achievable, and CPU 
burdens are minimized when EXI is applied. Additional findings indicate that traditional binary data formats 
converted to an XML format can be smaller than their native binary format after the application of EXI. Ultimately, 
through EXI, DoD network-edge devices can join the GIG in real-time data exchanges without network hardware 
refactoring, delivering a more able force. 
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U.S. Navy forces are becoming increasingly dependent upon the command, control, communications, computers, 
intelligence, surveillance, and reconnaissance (C4ISR) networks that support them. This network is critical to the 
task of quickly putting effective weapons on important targets. Today, the delivery of weapons by U.S. Navy air and 
surface forces is increasingly dependent upon critical targeting information that is often provided by a network of 
third-party sensor and communication systems. Along with this increasing dependence is a growing threat to this 
network by enemy forces. Thus, an understanding of network capabilities and vulnerabilities is critical to the ability 
of our Naval forces to successfully engage an adversary. The focus of this research is to develop a bi-level (attacker–
defender) optimization model that enables us to map any current or planned C4ISR network requirements needed to 
execute a successful kill chain, and to uncover any vulnerabilities within the network. 
 
KEYWORDS: Attacker-Defender Model, Communications Networks, Network Vulnerabilities 
 
 
SITUATIONAL AWARENESS FOR SURVEILLANCE AND INTERDICTION OPERATIONS: 
TACTICAL INSTALLATION PROTECTION 
Kenneth L. Byers, Jr.–Lieutenant, United States Navy 
B.S., United States Naval Academy, 2003 
Master of Science in Operations Research–March 2010 
Advisor: Timothy H. Chung, Department of Operations Research 
Second Reader: Rachel T. Johnson, Department of Operations Research 
 
Security of a forward operating base (FOB) is of high interest and operational importance to the U.S. military and 
allied forces. The Situational Awareness for Surveillance and Interdiction Operations (SASIO) Model simulates the 
operational tasking of a single unmanned, aerial vehicle (UAV) and a ground-based interceptor that are designed to 
search, identify, and intercept potential hostile targets prior to reaching the FOB. This thesis explains the SASIO 
Model and its implementation in JAVA. This theoretical model leverages Design of Experiments (DOE), which 
varies multiple characteristics of the system to explore insights for the tactical employment of a UAV and an 
interceptor to combat potential hostile actions against a predefined area of interest. Designed screening simulation 
experiments identify influential factors to provide guidance for tactical employment of Blue Force assets, as well as 
provide alternative means to influence Red Force behavior in a beneficial manner. This thesis analyzes the effects of 
the influential factors with respect to the percentage of threats interdicted, time to acquire threats, and mean distance 
away from the FOB that the threats were interdicted. Through analytical techniques, a quantifiable measure of the 
employment strategy for the UAV and ground-based interceptor is achieved. 
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The United States Navy (USN) globally deploys to protect and sustain a peaceful international system of 
interdependent trade, information, and social networks through a spectrum of capabilities, including humanitarian 
aid missions, multinational engagement, maritime domain awareness, and combat operations. In order to sustain 
maritime forces at sea, the combat-logistics force (CLF) provides logistical support via underway replenishments 
(UNREP) that maximize a deployed battle group’s on-station-time and endurance. An operational planning tool is 
presented that uses a heuristic algorithm to plan combat-logistics force shuttle-ship schedules to support forward 
deployed U.S. Navy battle groups operating globally. This algorithm prioritizes each battle group’s replenishment 
requirements based on supply and determines an effective combat-logistics force shuttle-ship pairing to execute at-
sea replenishment. This determination is based on a variety of factors, including range between shuttle-ship and 
battle group, on-hand commodity levels, and shuttle availability. The replenishment-at-sea schedules provided by 
the heuristic are face-valid, and can be used as initial feasible solutions for more complex and time-consuming 
algorithms. 
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The United States Navy has established a program office for acquisition, PMA-268, to develop the Navy 
Unmanned-Combat Air System (NUCAS). The NUCAS will be a fighter-sized aircraft capable of a variety of 
missions, including deep-strike, intelligence surveillance and reconnaissance (ISR), time-sensitive targeting (TST), 
and air-to-air refueling (AAR). 
The NUCAS will offer new capabilities to the operability of a carrier air wing (CAW). Potential benefits 
include improvements in the combat-sortie completion rate for manned aircraft, such as the F/A-18 Super Hornet 
and the F-35C Lighting II joint strike fighter (JSF). 
In this thesis, a strike scenario that focuses on the coordination of the NUCAS, the F/A-18 Super Hornet, and 
the F-35C Lightning II is evaluated. A simulation model of the scenario is constructed, and a designed experiment is 
used to run 12,000 simulated coordinated strike events. A variety of statistical and graphical tools are then used to 
evaluate the result in order to determine the quantity of aircraft required for mission success and the operational 
factors necessary to limit friendly aircraft losses. 
The results indicate that a division of four NUCAS aircraft is advantageous in terms of achieved high-target 
casualty rates and high blue survivability rates. The results also highlight the necessity of stealth technology 
requirements in future aircraft development.  
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The evacuation of vehicles in a residential neighborhood using a space-time, network-flow representation is 
modeled. The model solves for best-case evacuation routes and clearing times, as could be identified and 
implemented by a central authority. The models are large, but can be solved efficiently and quickly. By solving 
many model excursions for different input parameters, the importance of different model features can be assessed 
and evacuation behavior for a variety of what-if scenarios can be evaluated. This model is applied to the Mission 
Canyon neighborhood near Santa Barbara, California, and results are contrasted to a previous simulation-based 
study. 
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This thesis is a follow-on study to the master of business administration project entitled “Grade-Point Average as a 
Predictor of Success at Explosive-Ordnance Disposal Training,” completed in December 2009 by Lieutenant Sarah 
Turse and this author. The purpose of this thesis is to analyze, develop, and provide a more accurate student-
graduation prediction model than the current model in place at the Naval School Explosive-Ordnance Disposal 
(NAVSCOLEOD). The school’s current model was produced five years ago using ordinary linear regression. This 
outdated model is compared to the new model generated in this study using statistical techniques, such as receiver 
operating characteristic (ROC) curves and the Hosmer-Lemeshow test. This analysis finds that the student’s branch 
of service, GPA, and the division in which the student failed each significantly impact predicting a student’s future. 
It is also found that the interaction between GPA and division also significantly impact the prediction. Finally, it is 
concluded that using a logistic regression instead a linear regression captures the binary output (graduated or did not 
graduate) better. The improved model increases the prediction probability by roughly two percent using student data 
from 2004 to 2008. 
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Internet-service providers (ISPs) offer access to the Internet and other network resources to their customers. The ISP 
marketplace is extremely competitive, requiring ISPs to provide their services with limited resources. In this thesis, 
constrained optimization is used to reflect the tensions between changing customer demands and infrastructure costs 
that the ISP faces in its investment decisions. Specifically, traffic-routing decisions, investment in augmenting 
capacity decisions, and investment in building network-infrastructure decisions made by ISPs are modeled. Three 
models are developed: a traffic-engineering model, a network-provisioning model, and a multi-period, network-





is primarily on explaining the factors that lead to changes in network performance and extracting investment policies 
for ISPs to maximize the effectiveness of limited resources. 
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This work develops and tests RCMOP-2, an extension of the requirements-driven, cost-based, manpower-
optimization (RCMOP) model introduced by Clark. Like its predecessor, RCMOP-2 simultaneously guides monthly 
values for U.S. Navy officer manpower variables, including inventory, promotions, accessions, designator transfers, 
and forced and natural losses, in order to minimize a “gap index” reflecting the lack of fit between a given personnel 
inventory and a set of billet requirements. RCMOP-2 enhances RCMOP with added resolution to input data and the 
inclusion of nonlinear penalties for vacant billet requirements. Specifically, RCMOP-2 details the individual flow of 
personnel in intelligence, supply corps, civil engineering, and other restricted-line communities to avoid unsuited job 
assignments due to aggregation. Also, by increasing the planning horizon from two to four years, RCMOP-2 can 
narrow the initial inventory shortfalls at lower ranks. The utilization of non-linear penalties ensures a balanced 
dispersion of unfilled jobs across multiple billet categories, which is consistent with current practice. Finally, a 
comparison of several natural-loss-rate scenarios yields minor differences in the gap index and number of unfilled 
jobs, which indicates that RCMOP-2 can accommodate specific loss information without severely impacting the 
outcome. 
 
KEYWORDS: Navy Officer Manpower Planning, Manpower Optimization, Non-Linear Optimization, Manpower 









TOWARD QUANTIFYING THE IMPACT OF ATMOSPHERIC 
FORCING ON ARCTIC SEA-ICE VARIABILITY USING THE NPS 1/12 
DEGREE, PAN-ARCTIC, COUPLED ICE–OCEAN MODEL 
Hsien-Liang R. Tseng–Captain, United States Air Force 
B.S., University of California-Los Angeles, 2004 
Master of Science in Meteorology–March 2010 
Master of Science in Physical Oceanography–March 2010 
Advisors: Wieslaw Maslowski, Department of Oceanography 
CDR Rebecca E. Stone, USN, Department of Meteorology 
 
The rapid Arctic sea-ice decline since the 1970s has propelled the United States into a state of urgency for updating 
its defense plan, as Arctic and non-Arctic nations alike are taking an interest in the newfound natural resources of an 
ice-declining Arctic. In line with the National Security Presidential Directive-66, the authors quantify the amount of 
anomalous sea-ice variability (aSIV) that anomalous atmospheric forcing parameters explain using partial 
covariance analysis. A one-system approach where the Naval Postgraduate School Model sea-ice parameters are the 
direct output of the atmospheric forcing parameters input is employed. Atmospheric forcing fields of 2-m 
temperature, downward shortwave and longwave fluxes, 10-m zonal and meridional winds and stresses, are from the 
European Center for Medium-Range Weather Forecasts Reanalysis-15 and Operational Products. Locations of 
interest are the Central Arctic seas and locations along the Northwest Passage (NWP) and the Northern Sea Route 
(NSR). Results show that the atmospheric parameter having the largest influence on aSIV is anomalous surface air 
temperature. This occurs during the cooling months and averages 4-39% of aSAT contribution to aSIV in the 
Central Arctic, 9-16% along the NWP, and 11-25% along the NSR. Results also suggest that atmospheric forcing 
alone does not explain all of aSIV. 
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When compared to other laser types, the free-electron laser (FEL) provides optimal beam quality for successful 
atmospheric propagation. Assuming the development and deployment of a megawatt (MW) class, ground- or sea-
based FEL, this thesis investigates several proposed space applications, including power beaming to satellites, the 
removal of orbital debris, laser illumination of objects within the solar system for scientific study, and interstellar 
laser illumination for communications. Power beaming simulations are conducted within the Satellite Tool Kit 
(STK) program to determine the frequency of accesses between a satellite and one or more ground stations for 
multiple orbital profiles. FEL illumination of orbital debris is modeled to determine the thermal effects on a 
representative aluminum debris particle. FEL illumination of the lunar and Martian surfaces is modeled to determine 
the relative laser and solar spectral intensities at these ranges. FEL illumination at interstellar ranges is modeled and 
discussed to determine the ability to communicate or detect laser communications over interstellar ranges. 
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The purpose of this project is to conduct an analysis of unique-item identification implementation for the Navy’s 
communications-security equipment. This project reviews the existing inventory process and system. The team 
utilizes previous papers from the Naval Postgraduate School to assist in the evaluation of return on investment and a 
knowledge-value-added analysis of the implementation. 
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The implications of organizational culture and lessons learned are presented for consideration during organizational 
change efforts within government agencies. The government agency studied seeking organizational change is the 
U.S. Army Armament Research, Development, and Engineering Center (ARDEC); the organizational change effort 
analyzed is the technology and product development process, otherwise known as Vector, currently in development 
at ARDEC. The considerations presented are based upon historic information from literature by leading subject 
matter experts in the field of organizational change. Observations are summarized and presented as basic guidelines 
for ARDEC and other agencies to consider during the design of organizational change efforts to ensure that cultural 
aspects of change are adequately accounted for prior to deployment of such efforts. 
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Two aspects of currently available miniature UAVs (MUAVs) that limit the adoption of this technology for civil and 
research purposes are high cost and a closed design philosophy. This thesis attempts to solve these problems by 
presenting an open-source design that is focused on low cost, while maintaining a reasonable level of performance.  
The use of commercial, off-the-shelf (COTS) equipment is maximized where possible to reduce development 
time and cost. A novel approach used by this design is the use of a Nintendo Wii MotionPlus device as an inertial 
measurement unit (IMU). This mass-produced COTS part provides a three-degree-of-freedom IMU for minimal 
cost. 
All software is of a modular design to ease understanding and facilitate improvements. To reduce development 
time and help discover requirements, a rapid application-development methodology is adopted that is suitable for 
implementation by a single developer. Software prototypes are constructed and iteratively built upon to discover 
more requirements. Testing is performed at the completion of each phase. Once a suitable level of maturity is 
reached, the software prototype is rolled into the main build. Flight testing is performed at the completion of the 
design, along with a quantitative measure of flight stability. 
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The purpose of this research is to apply panchromatic satellite imagery to the task of locating kelp in California’s 
coastal waters. The task is currently done using multispectral imagery (MSI), but there are time intervals where only 
panchromatic data are available. Panchromatic images are analyzed using various threshold approaches, analysis 
techniques, and texture analysis. Results are then compared to MSI data analyzed using the standard normalized-
difference-vegetation index (NDVI). Four classification methods are used: maximum likelihood, Mahalanobis 
distance, minimum distance, and binary encoding. The main problem with this approach is sun glint off the water. It 
proves difficult to eliminate all of it in the classification of kelp. The receiver operating characteristic (ROC) curves 
prove that the panchromatic and variance texture feature images are well above the line of no-discrimination, so they 
are a very good detector and discriminator of kelp and water. Using panchromatic and variance in the Mahalanobis-
distance and minimum-distance classification methods, the result is an overall accuracy of 98.5% of the Santa 
Barbara coastal long-term, ecological research (SBC-LTER) program research areas of Arroyo Burro and Mohawk. 
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Littoral-combat ships (LCS) are designed and built to have minimum crew sizes; thus, while the ship is in port, there 
are fewer crewmembers to facilitate pier monitoring, security, and conduct mustering of personnel. The crews of 
LCS ships presently have too many responsibilities to ensure 100% coverage of the pier area 100% of the time; they 
cannot manually maintain a real-time muster of all ship’s personnel. This lack of coverage and situational awareness 
could make LCS ships vulnerable to terrorist attacks or terrorist monitoring. 
This thesis addresses the capability gap for complete and automated personnel mustering and situational 
awareness in the pier area for LCS-class ships. Through applying the systems-engineering process, the concept, 
external systems diagram, requirements, and functional architectures for a generic solution are proposed. The 
proposed solution is an autonomous system utilizing facial recognition software to maintain a muster of the ship’s 
crew, while in parallel monitoring the pier area, looking for any known person of interest (e.g., terrorists) and 
providing appropriate alerts. 
Additionally, this thesis provides a demonstrable, proof-of-concept, prototype-system solution named Pier 
Watchman. Its instantiated physical architecture of a specific autonomous solution to pier monitoring and personnel 
mustering is provided. 
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Although the Army of the Guardians of the Islamic Revolution, also known as the Islamic Revolutionary Guard 
Corps (IRGC), was originally an ideologically driven militia, it has recently taken on a more assertive role in 
virtually every aspect of Iranian society. Why and how did the IRGC become such a relevant actor? This study 
traces the historical and political evolution of the IRGC and challenges the conventional wisdom that portrays the 
Corps as a mere instrument of the state. Instead, it argues that the rise of the IRGC within the Iranian regime is the 
result of two negative dynamics in civil–military relations. First, the mismanagement of service rivalries between 
Iran’s Army and the Corps allowed the latter to have excessive control over key state functions, including security 
strategy, foreign policy, and the defense sector. Second, once empowered, there was nothing to keep the IRGC 
checked and balanced since Iran suffers from a weak system of civilian control. These two perverse dynamics not 
only shaped the Corps’ identity as a self-contained corporation, but actually propelled it into the center of Iran’s 
politics. 
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Conventional deterrence failed to prevent open warfare between Britain and Argentina over the issue of sovereignty 
in the Falkland Islands. This thesis investigates the basic principles underlying conventional deterrence and applies 
those principles to the case study of the Falkland Islands conflict in order to discover why. This is accomplished by 
examining British political and military planning for the South Atlantic region from 1965–1982 for its ability to 
leverage effective deterrent threats against Argentina. Psychological factors concerning the rational-actor model and 
their impact on Britain’s capacity to issue deterrent threats against Argentina are also discussed. These two factors 
are then used to analyze Britain’s credibility and reputation in the South Atlantic Region and their effects upon 
Britain’s deterrence posture. All these factors are then taken into account when analyzing the cost/benefit calculus of 
both Britain and Argentina. Thus, Britain’s political and military planning, combined with severe psychological 
limitations, decreased its regional credibility and reputation, which severely undercut its ability to affect Argentina’s 
cost/benefit analysis. This is why conventional deterrence failed in the Falkland Islands conflict. 
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This thesis analyzes Libya’s historic 2003 decision to abandon its weapons-of-mass-destruction programs and 
normalize relations with the West. Despite political and scholarly claims at the time, this thesis shows that the 
effectiveness of any specific policy instrument is best evaluated in the dynamic domestic and global geopolitical and 
economic contexts within which it is exercised. A within-case comparison of the 2003 reversal and two other Libyan 
policy reversals allows us to hold a number of key variables constant, while allowing U.S. coercive instruments to 
vary. This thesis generally finds that U.S. policy instruments were most effective when they worked to magnify or 
exacerbate an antecedent condition. Specific lessons learned from the Libyan case could apply to both counter-
proliferation efforts versus Iran and future U.S. policy in Africa.  
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In order to effectively engage in decision making for the safety and well being of the citizens of New York, the 
governor and state leaders must have access to real-time, accurate, and comprehensive information. During response 
operations, the state emergency-operations center serves as the focal point for information exchange. During steady-
state operations, gaps exist in information sharing, resulting in a fragmented understanding of the operating 
environment. This lack of a shared situational awareness during steady-state operations requires public-safety 
leaders to spend time developing a shared situational awareness when an untoward event emerges.   
This thesis explores the terms situational awareness, shared situational awareness, and common operating 
picture as they apply during steady-state operations. It argues for the importance of shared situational awareness in 
support of group decision-making during the transition from steady state to response operations, examines existing 
models of information sharing, and proposes two new models. 
The thesis concludes that New York State should leverage its Disaster Preparedness Commission interagency 
coordination architecture to establish a governing body with responsibility for assessing current practices, 
identifying gaps, and developing strategies to ensure that an all-hazards, public-safety, shared situational awareness 
exists through a daily common operating picture. 
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Decision Making, Shared Mental Models, Emergency Management, Homeland Security, New York, Fusion Center, 
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This thesis examines the problems that U.S. Navy nuclear propulsion programs might encounter if the United States 
agreed to sign a version of the proposed Fissile Material Cut-Off Treaty (FMCT) affecting the production of nuclear 
reactor fuel. The ultimate purpose of the FMCT is to contribute to the fulfillment of the goal of nuclear disarmament 
by terminating the production of plutonium and highly enriched uranium for weapon purposes. This thesis explores 
the potential impact of an FMCT on the U.S. Navy’s nuclear propulsion systems. It also examines other options that 
might be available to the U.S. Navy to proceed with its nuclear propulsion programs (such as using low-enriched 
uranium as reactor fuel) and maintain the security of its propulsion reactor designs. 
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In the past five years, the Los Angeles Fire Department (LAFD) has seen the mass retirements of tenured, 
experienced personnel and the hiring of new generations. Because a large percentage of the department is currently 
eligible for retirement, this trend will continue over the next five to seven years. The drain of experience and 
knowledge will directly affect the operational capabilities of the department, as well as the nation’s homeland 
security.  
Through the use of case studies, this research examines how the LAFD can maximize institutional memory and 
transfer this knowledge to a new generation of employees. The practical significance of this project is to identify the 
challenges of the LAFD’s current succession planning; identify solutions to these challenges through evaluating 
precedent cases; and develop a conceptual and tailored succession-planning guide based on identified solutions.  
In today’s world, the workforce is an organization’s most important asset, often differentiating highly successful 
agencies from those that struggle. By developing a succession planning guide that focuses on assessment, 
development, identification, and selection, an organization can align its goals with its human capital needs and 
ensure that it can keep pace with the complexities in homeland security.  
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Although the United States has made great strides in improving its capacity to respond to and mitigate large-scale 
incidents resulting from acts of nature or deliberate acts of man, the development and improvement of community 
resiliency and preparedness has lagged behind. National surveys have shown that the nation’s residents are not as 
prepared as they believe they are or know they should be, revealing a national population that is largely unprepared 
and potentially vulnerable to a catastrophic event. 
Attempting to improve upon low preparedness levels, the Citizen Corps’ Personal-Behavior-Change Model for 
Disaster Preparedness (PDP) was introduced as a tool to assist in the design of outreach/social-marketing 
preparedness programs. This thesis examines the underlying theoretical constructs of the PDP model and identifies 
their limitations and gaps. The community/individual integrated model, which provides for an integration of 
individual and community-based, behavior-change models, is proposed and compared to the original PDP model. It 
is suggested that, through the use of this model, a coordinated and matched approach between the individual and 
community can develop a preparedness program that maximizes social relationships and moves the entire 
community, not just individuals, through the behavioral stages of change. 
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On January 14, 2009, the former director of national intelligence (DNI), Admiral Mike McConnell (Ret.), 
established the National Maritime Intelligence Center (NMIC). The NMIC was created to serve as the national focal 
point for maritime intelligence, ensuring a unified national effort to execute the Maritime Strategy and the National 
Strategy for Maritime Security (NSMS) at all levels of government. The establishment of the NMIC is part of the 
Navy’s response to an intelligence-community directive through which the DNI challenged all intelligence 
community (IC) elements to establish an “analytic outreach” initiative to “engage with individuals outside the 
intelligence community to explore ideas and alternate perspectives, gain new insights, generate new knowledge, or 
obtain new information.” That directive had been a response to recommendations from the 2005 Commission on the 
Intelligence Capabilities of the United States Regarding Weapons of Mass Destruction Report, which recommended 
that “IC analysts broaden their information horizons by collaborating with... expertise wherever it resides…” This 
thesis examines the question, can the NMIC design and create a culture of trust and collaboration that collectively 
draws input from analyst, collector, and customer to effectively support maritime-domain awareness intelligence 
support regarding homeland security?  
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Whether in prevention of or response to a natural disaster or act of terrorism, overseas or on American soil, unity of 
effort among multi-disciplinary and multi-jurisdictional operations is essential. Unity of effort goes beyond 
cooperation or teamwork to include the concepts of communication using a commonly accepted language; 
understanding roles, missions, authorities, responsibilities, capabilities, and gaps; information sharing; 
interoperability; and relationship building and collaboration. This thesis highlights the importance of unity of effort, 
its challenges, and the contributions of interdisciplinary education to building collaborative capacity in meta-
discipline environments.  
The intricacies of homeland defense, homeland security, and civil support necessitate the adaptation of military 
and national security professional education to incorporate interdisciplinary concepts. The shared learning 
environments present in the health care meta-discipline are explored for correlations to interdisciplinary homeland 
defense and security education. The Center for Homeland Defense and Security program is examined to identify 
contributions of interdisciplinary education to enhancing unity of effort among homeland defense and homeland 
security stakeholders.  
By integrating a variety of strategies and reports, this research serves to acknowledge the collaborative capacity 
built via multi-jurisdictional, interdisciplinary education as a method to enhance unity of effort and build a cadre of 
military and national security professionals. 
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State, local, and tribal law-enforcement (SLTLE) agencies play a significant role in homeland security. Their 
intelligence function supports their hometown and the nation’s homeland security. The New York City Police 
Department (NYPD) recognized that the same intelligence that secures the homeland is required to secure New 
York City (NYC). NYPD revised its organizational structure and external business practices to acquire the requisite 
intelligence needed to secure NYC, in effect facilitating the nation’s homeland security. This thesis identifies 
NYPD’s intelligence practices as smart practices that SLTLE agencies should adopt, scaled and tailored to their 
realities and needs, to secure their hometowns and to compound a national effort to secure the homeland.  
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This research considers whether America’s efforts to warn the public of terrorism can be improved by utilizing risk 
communication principles with the Homeland Security Advisory System (HSAS); or if not, how the Department of 
Homeland Security (DHS) should handle risk communication in the future. The research proceeds from the 
assumption that the HSAS is irreparably flawed, due to specific public communication issues unique to terrorism.  
This research uses a policy analysis method to establish a better understanding of the impact and implications of 
the HSAS on homeland security. Existing literature on this subject is either abundant for hazards other than 
terrorism or minimal and watered down when terrorism is grouped with “all-hazards.” Unforeseen future changes in 
technology, politics, and society will require continued review of this subject matter and related policy; it is 
anticipated that this research will help those future efforts. 
There is no evidence that the American public can be provided with more than vague and general information 
regarding threats of terrorism, and the specificity required by risk communication principles is better used to support 
prevention efforts. Recommendations for future homeland-security risk-communication policy address the formation 
and sustainment of public resiliency through education. 
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The Interagency-Modeling, Atmospheric-Assessment Center (IMAAC) is a Department of Homeland Security 
(DHS) interagency working group responsible for creating atmospheric air-plume-dispersion model predictions for 
designated emergencies. When “activated,” IMAAC comprises representatives from eight federal agencies, with the 
National Atmospheric Release Advisory Center serving as interim host. The Center concept was designed to 
eliminate contradictory plume predictions during weapons of mass of destruction (WMD) and hazardous materials 
incidents. IMAAC plume predictions represent the federal position during such emergencies. IMAAC resources are 
also available to assist local jurisdictions during incidents requiring “federal coordination” as cited by the DHS 
National Response Framework. In this thesis, an operations framework model is devised to address ongoing plume-
modeling issues between IMAAC and first responders in need of fast and accurate plume predictions during 
accidental or intentional spills, releases, or discharges of WMD or hazardous materials into the environment. The 
operations framework model is designed to address related obstacles facing first responders, including IMAAC web-
based and stand-alone models’ accessibility, incident “reach back” support, coordinated procedures, training, 
exercises, and funding.  
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This study compares labor-market integration policies for immigrants in three countries: France, Germany, and the 
United Kingdom. The dependent variable is labor market integration. The independent variables are language 
acquisition, category of immigrants, levels integration policy, and institutional racism. These four factors should 
indicate levels of labor market integration of immigrants within a state. Also, they all share one feature in that they 
emphasize language proficiency in their approaches, which is an integral part of education. Although important, how 
they contribute is marginal due to the results. Despite the emphasis on language acquisition and proficiency, each 
country still has a poor record of labor market integration of immigrants. 
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The threat of radiological attack against the United States is viewed as credible, imminent, and capable of inflicting 
lasting negative impacts on domestic society. The United States is pursuing detection/denial and public-
preparedness strategies to prevent and minimize the effects of a radiological-terrorism attack.  
This thesis surveys the prevalence of radiological material in society, as well as major U.S. programs to secure 
international trade, U.S. borders, and radiological material, and to prepare the public in order to determine their 
effectiveness against the threat of radiological attack.  
The research conducted indicates that U.S. government strategies against the radiological threat favor costly and 
problematic technological detection programs over public preparedness strategies, which are not optimized or 
resourced to address the general public’s fear of radiation, fatalism towards terrorism preparedness, and skepticism 
of the government as a credible source of information on terrorism and radiation. 
This thesis concludes that the government should empower the WMD Czar with strategic oversight and 
technology-funding-approval authority to de-conflict and streamline technological detection programs at the national 
level. It should also improve public-education outreach resourcing and capabilities to increase public preparedness, 
thereby developing the public into a national-security asset. 
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The primary focus of today’s foreign-policy issues with Iran should be on arms control and Iran’s development of 
nuclear weapons. Preventing this development can only be accomplished through engagement. If engagement 
cannot occur, it becomes even more likely that Iran will acquire nuclear weapons and a reliable ability to deploy 
these weapons in ballistic missiles. Iran then would no longer be restrained in its pursuit of aggressive foreign policy 
initiatives in the Middle East. The United States would have lost any influence it might have had with Iran.  
This thesis addresses two major questions: to what extent has the United States used positive and negative 
incentives toward Iran, and how effective have they been in the new millennium? The assessment is based on 
reviewing how the Clinton and George W. Bush administrations interacted with the Khatami and Ahmadinejad 
administrations.  
The conclusions of this thesis address the following questions: are there still prospects for using positive 
incentives or engagement with Iran, and how can these approaches be made more likely to succeed? Peace in the 
Middle East hinges on the United States’ ability to establish stable diplomatic relations with Iran. 
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This thesis examines problems that states face when using private military companies (PMCs) and possible solutions 
to these problems. The main argument of this thesis is that the problems and their solutions are not the same for all 
states. They change mainly because of the capability of state institutions, such as the ministry of defense, national 
laws, and public armed forces. For that reason, both problems and solutions are examined from the perspective of 
two types of states: a strong state and a weak state. The primary issue considered in this thesis is the use of private 
military companies in Iraq, which represents two types of states (the U.S. and Iraq). 
The goal of this thesis is to answer the following questions: which theory of civil–military relations can be a 
guide for regulating PMCs from the aspects of control, effectiveness, and efficiency? What are the main challenges 
of the U.S. as a strong state and of Iraq as a weak state? What are the motives and capabilities of the U.S. and Iraq to 
regulate PMCs? How can national regulations be supported at the international level? 
In this context, principal-agent theory and new institutionalism can explain the structure and current tensions in 
state-PMC relations. The solutions for regulation depend mainly on the capabilities of national institutions, which 
affect the principal-agent relations between states and PMCs. Weak states, such as Iraq, are more vulnerable to the 
challenges PMCs cause than strong states, such as the U.S. Moreover, weak states do not have sufficient capacity to 
solve the problems in the near future, except by putting limitations on foreign PMCs and operational functions. In 
contrast, strong states have the capacity to solve these problems. They need political will, however, to do so. 
Moreover, international regulation is an indispensible element for effective regulation over private military industry 
due to the industry’s transnational feature. 
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A vast, untapped resource is available to the federal government and the Department of Homeland Security in the 
war on terror. The citizens that comprise rural America have long been ignored in the efforts to wage the war on 
terror, and have been told, along with their urban counterparts, that the government, not citizens, would wage the 
war on terror. Homeland Security’s message of vigilance in the war on terrorism and of prevention, mitigation, and 
recovery after terror events and natural disasters is not taking root in rural America because the communication 
methods are not effective. Terrorists are increasingly targeting rural America and using rural America for 
operational support and training. The special demographics, skills, and abilities of rural Americans warrant further 
consideration by the Department of Homeland Security as a front on the war on terror.  
The findings and recommendations of this research advocate the creation of a domestic intelligence-gathering 
network that utilizes the nation’s 2,946 local conservation districts to interact with rural citizens. Conservation 
districts, as a unit of local government, occupy a unique place in local communities due to their non-regulatory 
nature. As a result, they have a high degree of trust in their local communities. Conservation districts would forge a 
partnership with rural Americans and state fusion centers for information gathering purposes. Intelligence analysts 
would analyze that information at the state fusion center and use it to support the war on terror. In this way, the 
Department of Homeland Security and the U.S. intelligence community could leverage rural America as a force 
multiplier.  
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An accurate understanding of the Chinese decision-making process is critical to anticipating and de-escalating Sino–
American crises through effective crisis management. Although rational models of decision making have been 
heavily used to explain state decisions, some outcomes do not fit rational assumptions, leaving questions of state 
intentions seemingly ambiguous and unanswered. This study uses an organization-centered, cybernetic approach and 
assumes: 1) that alternatives considered by a government reside in the existing capabilities of the state’s institutions, 
and 2) that decision-making outcomes are characterized as governmental actions through organizational routines. 
After identifying three functional decision-making variables (how a decision-making process manages complexity, 
deals with uncertainty, and adapts to change), this research tests the general structure and current trends in PRC 
politics for evidence that Beijing uses cybernetic methods when deciding how to resolve complex problems. 
Additionally, this study selects five recent, near-crisis events (1999 Belgrade embassy bombing, 2001 EP-3 midair 
collision, 2002–03 SARS outbreak, 2007 PRC antisatellite test, and 2008 Sichuan earthquake response) for a cross-
case analysis of these same three variables in times of crisis. This research offers unique implications in the 
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The United States and Mexico are more than neighbors sharing a common border. Since 1994, their economies have 
become more interdependent than ever by the entry into force of the North American Free Trade Agreement 
(NAFTA), which made Mexico the United States’ third-largest trading partner. In spite of growing economic and 
social interdependence, the reality is that bilateral military cooperation remains limited, with the armed forces of 
both countries rarely interacting with each other. Why are the U.S. and Mexican militaries so distant? Why is 
Mexico a U.S. economic partner, but not a military ally? This study analyzes U.S.-Mexican relations from a 
historical perspective and assesses how bilateral military cooperation has evolved since World War II. It finds that 
common threats and growing economic interdependence cannot account for the absence of military-to-military 
cooperation. Instead, different military mission-sets, divergent orientations, and the absence of civilian control in 
Mexico impose significant obstacles to improving military relations with the United States. 
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The advancement and access of technology by terrorism subjects who plan and operate from under-governed or 
lawless lands has forced the U.S. to consider the demands the international threat environment places upon its 
security. More important is how the U.S. will adapt to meet these threats, prevent attacks, and convict those who 
mean to do the nation harm. This thesis contends that the modern-day terrorism threat falls within the seams of the 
military, intelligence, and law enforcement disciplines. The threat requires the fusion of these elements of national 
power to prevent attacks, collect vital intelligence, and facilitate the use of key evidence to achieve substantive 
convictions. In order to achieve convictions, the need for damming evidence is essential. However, with the fusion 
of the military, intelligence, and law enforcement disciplines comes the problem of utilizing classified information 
as evidence to achieve end-game convictions of captured terrorist subjects. The recommendations in this thesis can 
facilitate the use of classified intelligence as evidence by establishing a legal U.S. preventative-detention system, a 
full and permanent integration of FBI personnel with SOCOM assets, and establishing NCTC as a central planning 
and coordinating organization with the authority to direct counterterrorism operations.  
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This thesis proposes the establishment of a Center for National Catastrophe Planning to address systemic problems 
in the planning for national catastrophes. The state-of-the-art planning capabilities of the federal government do not 
include a structure to effectively coordinate, validate, and synchronize federal-level operational plans. Nor do they 
include the means to integrate non-federal stakeholders into the planning process. Since the Three Mile Island 
disaster, the governance structure has been modified after each major catastrophe to address major shortcomings that 
resulted in poor response performance by the federal government. These failures were consistently attributed to the 
lack of coordination and synchronization of federal operational plans with key stakeholders. Today, the federal 
government has a modernized governance framework, but the core structure that caused the problems remains in 
place. The system is based on the assumption that the federal departments and agencies have the required planning 
capabilities and follow the governance structure as designed to develop, coordinate, and integrate operational plans 
for catastrophes. History has proven the folly of this assumption. The Center for National Catastrophe Planning 
could effectively bridge these gaps by providing a structure with adequate authorities to integrate and synchronize 
federal operational plans. 
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Many fire-service providers (FSPs) do not adequately address homeland security. While some FSPs in the United 
States have dedicated homeland-security divisions or operational practices, most do not. The current roles and 
responsibilities of most FSPs appear to be broad and vague, as there are no overall adopted best-practices for 
developing homeland-security response procedures and practices. While the majority of FSPs deliver fire 
suppression and emergency medical services, they have not broadened their service-delivery models to address the 
preventive, emergent, and recovery phases of service delivery within homeland security. While there are no widely 
accepted practices, regulations, or standards addressing FSPs and their expectations within homeland security, it is 
possible to create a structure upon which FSPs may build. This document demonstrates the importance of cultural 
acceptance of homeland-security services, which will lead to effective planning and preparedness and appropriate 
resourcing and training practices. From these components, FSPs, regardless of their size, jurisdiction served, 
geographic location, jurisdictional target-threat assessments, budgetary resources, and staffing matrices, will be able 
to create a structure that will allow them to provide effective and efficient homeland-security services.  
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Since 9/11, Arizona and federal law-enforcement agencies have understood the need to improve subject-
identification capabilities and integrate criminal information across jurisdictions. Agencies still collect information 
based on a subject’s name and demographics for identification. Using a subject’s name and demographics as keys to 
identifying information is a weakness. In 2012, Arizona will upgrade the state’s strategic plan to allow law 
enforcement officers to use biometrics technology to verify a subject’s identity at first point of contact and to 
implement information-sharing capability across the state, the border states, and federal agencies.  
This thesis presents a technological framework for strategic planning that includes biometric identification 
technology, information-sharing capability, and a governance structure for oversight. Through researching 
implementations in Los Angeles County, California, and the states of Minnesota, Wisconsin, and Vermont, a 
comparative analysis reveals similarities in each implementation that will be used in developing an Arizonan 
technology framework.  
Biometric identification and information sharing is critical for supporting security along the U.S.–Mexican 
border. This thesis addresses expansion of the technology framework to align with the FBI’s repository for 
individuals of special concern, initiatives to gain access to identification information from Central American 
countries, and programs developed during the border governors’ conferences with Mexico.  
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This thesis examines the development of cooperative maritime-security efforts in Southeast Asia and the Middle 
East. Recent regional efforts to combat maritime-security threats in the Gulf of Aden have drawn comparisons to 
similar efforts undertaken in the Malacca Straits. However, such comparisons fail to address the unique nature of 
security cooperation in the Persian Gulf, specifically the need for external security support for states in the region. 
This thesis argues that despite similarities shared by the two regions, the states of the Persian Gulf must deal with 
issues of prioritization, regional animosities, and external dependence before they can attempt to develop 
cooperative maritime-security arrangements akin to those existing in Southeast Asia. Success will require a 
concerted effort by these states, as well as the realization by the United States that it is undermining effective 
security cooperation in the region. 
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The current process of immigration and integration of foreign-born residents into European society could potentially 
cause significant shifts in the demographics, politics, and national identities of many European nations. The 
influence of immigration has stretched beyond the guest-worker programs of the postwar era into long-term 
residence by foreign-born workers and peoples, accelerating after the end of the Cold War. Globalization further 
enables immigration, and these people have developed greater stakes in the economies and cultures in which they 
live. The incorporation of these immigrants into the democratic process, specifically through their access to the 
ballot box, portends several important effects on European politics. The first and most obvious is through the 
expression of different political preferences by these immigrants and the degree to which they are assimilated, 
integrated, or incorporated into the political process. This thesis examines how two major immigrant-destination 
states within the European Union extend voting rights to immigrants from outside the EU. The countries considered 
are Germany and Sweden. This thesis concludes that the historical path to democratic franchise and migration 
controls establish legal precedents that shape the path to inclusion for each of these countries, despite their 
contrasting outcomes. 
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This thesis explains Swiss accession to collective security organizations by analyzing key domestic and international 
factors relating to Switzerland’s permanent neutrality. The study provides a historical and theoretical background 
regarding the concepts of neutrality and collective security before examining the positive vote in the referendum for 
accession to the League of Nations in 1920, the consequent adoption of differential neutrality, and the return to 
traditional neutrality in 1938. The study then considers Switzerland’s refusal to join the United Nations (UN) in 
1945, Swiss neutrality during the Cold War, the failed UN referendum in 1986, and Swiss accession to the UN after 
the successful referendum in 2002. It is concluded that international solidarity is an inherent part of Swiss neutrality, 
in addition to its security function. These elements together constitute a concept of flexible neutrality that is capable 
of contributing to collective security while enjoying the safety of traditional neutrality. Changes in the international 
system and the institutional character of Swiss politics have significantly influenced Swiss relations with collective 
security organizations. Neutrality will continue to be a major factor as long as the concept is linked to national 
identity and the idea of a Swiss “special role.” 
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The international system of the twenty-first century calls for new ways to resolve conflicts. Traditional influence 
strategies, such as deterring and compelling, have undergone new revisions to conform to new challenges. A third 
strategy, reassuring, has demonstrated its potential in recent interstate conflicts after being used rarely during the 
Cold War. A strategy of reassurance involves one state’s actions to increase the security of an adversary by helping 
the adversary in an issue that the adversary deems important. If the actions convince the adversary that the reassurer 
seeks peace, and the adversary also seeks peace, then the adversary reciprocates by sending an equally reassuring 
signal, completing an exchange that may lead to cooperation. This thesis analyzes the process of reassurance, using 
four modern case studies. In two of these case studies, one state’s signal of reassurance was reciprocated, leading to 
a reduction in tensions. In the other two, the signal of reassurance was not reciprocated, leading to further tensions. 
This thesis identifies which conditions surrounded the successful cases. It reveals that when benign intentions are 
made transparent through rhetoric, and when signals are perceived as costly, an adversary is more likely to 
reciprocate signals of reassurance.  
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A growing number of states have created multiple fusion centers, including California. In addition to having a state 
fusion center, California has four regional centers statewide. Each center is separately governed, but intended to 
work together as a unified, statewide system. Given their recognized autonomy, the relationship between 
California’s fusion centers is voluntary and “horizontal” versus “hierarchical,” with no single entity in charge. 
Consequently, attaining and sustaining a robust and synchronized partnership between California’s fusion centers is 
dependent upon each center’s commitment to collaborate. Current research has focused largely on building 
collaboration within fusion centers, as opposed to between fusion centers.  
This research seeks to identify the appropriate role and mission of California’s state fusion center as it relates to 
strengthening stakeholder relationships, collaboration, and sustainability, through the analysis of data captured from 
California’s regional centers, sheriffs, and police chiefs, and by examining the roles and methods of other state 
fusion centers in states with multiple centers. From this research, a series of collaborative initiatives are 
recommended to help strengthen intra-state fusion-center collaboration, more properly align state and regional 
fusion-center efforts, and enhance sustainability through maintained relevancy and added value to stakeholders and 
customers.  
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This thesis explores the idea of consolidating police and fire departments as a unique way to deliver public safety 
services to communities in an integrated fashion. It investigates how the uniqueness of this concept can fit into our 
plan to prevent, protect, respond, and mitigate interrelated challenges in a fully coordinated approach. The main 
claim of this study is that the consolidation of police and fire services enhances communication among disciplines, 
creates unified leadership and command, and aids in attaining a high level of comprehensive emergency response 
and planning—and that this improves the execution of the homeland security mission. Through a comparative case 
study, the research focuses on the history and organizational design of three consolidated departments; the 
perspective they have towards collaboration and homeland security; and the reported advantages and challenges 
attributed to these models. The homeland security mission is used as a backdrop in order to examine the concept of 
consolidation through comparative case studies. As this country continues to deal with multifaceted threats that 
force disparate organizations to integrate in a unified effort; what are the contributions that the consolidation of 
police and fire services have on the homeland-security mission? 
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In 2005, France and England experienced violent events that emanated from their native-born Muslim populations. 
France experienced massive riots in many cities over a period of several weeks in the late fall. Britain was hit by 
terrorists on 7 July 2005, and an attack failed two weeks later on 21 July. Since 2001, there have been over 200 
terrorist convictions in Britain, many involving homegrown radicals. The events of 2005 illustrated the difference 
between two western European countries that have large Muslim populations. In Britain, a small minority of British-
born Muslims turned to terrorism; in France, large numbers of young, French-born Muslims rioted. Utilizing social-
movement theory, this thesis argues that there were considerably more political opportunities for radicals to act in 
Britain than in France. This difference in opportunities can be explained through national policy and national 
political culture. Britain had allowed radical groups to develop within its borders, while France, based on historical 
experience, proactively discouraged such development. 
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The first-line officer in a public-safety response agency is a demanding position. Often, these officers are the first 
leaders on the scene of a terrorist-related event or natural disaster. The role of the first-line officer has changed, from 
directing people and securing their cooperation to developing collaborative, interdependent partnerships. The 
theories and models described in this study are intended to develop the capabilities of the first line officer of an 
emergency response agency to work in a collaborative environment and to meet the challenges with all the 
homeland security partners. 
Different types of trust and influences of organizational cultures were explored in previous studies on 
collaboration. An integral part of this thesis is to explore how the organizational culture and institutional trust, as 
demonstrated in the role of the first line officer from FDNY, NYPD, and EMS, can improve the collaborative 
capacity in the initial phases of an all-hazards event.  
Building collaborative capacity is a career-long process that must be reinforced at every level and supported 
from the top down. The management of a mass casualty incident requires a synergistic approach among the first 
responding agencies. The time to start collaboration is not by exchanging business cards at the scene of an incident. 
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In this thesis, the security threats to further development of nuclear power plants in the United States are considered. 
This paper reviews the case for nuclear power by examining the roles of the Executive branch, the private sector, 
and the American public’s view of the use of nuclear energy for electric power. This research describes the 
foundation of the current state of nuclear power plants in the U.S., which will influence the future growth of the 
nuclear power industry. Nuclear power is controversial in the U.S. because it raises issues of domestic energy 
policy, funding, regulation, safety, and especially security.  
As America struggles with its dependence on foreign oil, it should seek alternative fuel sources. However, an 
alternative fuel source, such as nuclear energy, comes with risks that must be evaluated in terms of physical plant 
security, cyber security, and the potential for domestic or international terrorist attacks. In order to address these 
issues, construction and information technology costs are then escalated. In an open economy, such as the U.S., the 
burden of the costs may have to be shared with the private sector and the federal government to address these 
concerns.  
Since the U.S. is not alone in the pursuit of alternative fuel sources for energy, this problem also exists in 
Europe. This thesis presents Europe’s national energy strategy, the role of governments, and role the European 
Union in expanding the role of nuclear power plants in Europe. A critical review is presented of current European 
Union policies and their effects on newer members of the European Union in terms of nuclear power plants that 
existed before membership and new ones that are being planned in those states. In addition, the European countries 
face two problems that are different from those faced by the United States: the first is the larger number of more 





Policy recommendations are provided, along with areas for further study that may be implemented at the 
strategic and operational levels to assist in the expansion of the nuclear power industry in the United States.  
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Pakistan’s “other problem,” the insurgency of the ethnic Baloch, is threatening to tear the nation apart. It is an old 
problem with deep wounds both in Islamabad and among the Baloch people. While explanations of this problem 
vary, they tend to follow two primary theories. One theory, called here the “Islamabad Theory,” asserts that the 
blame for the difficulty between Islamabad and the Baloch lies in the policies and strategies taken by the Pakistani 
government. A second theory, which this thesis labels the “Baloch Theory,” places the blame for the lack of Baloch 
integration on the culture and capabilities of the Baloch people. Their hierarchical, chief-centered culture, as well as 
capabilities gained through foreign influences, has pushed them away from integration with Islamabad. This thesis 
evaluates both theories to ascertain which theory more accurately reflects the realities inherent in the Baloch-
Islamabad problem. It finds that components of each theory significantly contribute to the problems. In particular, 
the Sardari system, as described in the Baloch Theory, presents tremendous obstacles for integration. However, after 
evaluating each theory, this thesis concludes that the Islamabad Theory most accurately explains the failure of the 
Baloch people to integrate into Pakistan.  
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This thesis explores the security implications of water scarcity through an examination of the politics of water in 
South Asia (India and Pakistan) and Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and 
Uzbekistan). The thesis argues that when water is viewed in terms of security interdependence (as in South Asia) 
rather than economic interdependence (as in Central Asia), states are more inclined to successfully cooperate. The 
cases of South and Central Asia investigated in this thesis illustrate the advantages and disadvantages of being 
geographically an upstream or downstream state and the means by which governments in the two regions have 
attempted to forge cooperation and reciprocity. 
In order to assess the potential for conflict over water resources, the thesis relies heavily on cooperation 
theory—that states will continue to cooperate assuming the long-term benefits of cooperation on water sharing 
outweigh the short-term benefits of non-cooperation to meet domestic water demands. The South and Central Asia 
cases vary with respect to the positions of relative power between upstream and downstream states and the tenor of 
post-independence relations. While the majority of water disputes in both regions (with less success in Central Asia) 
have been resolved through diplomacy and treaties, the next ten to twenty years will likely present unparalleled 
challenges of greater complexity to water sharing efforts. The two case studies present contrasting regions at 
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This study focuses on Nepal’s historical contribution to United Nations peacekeeping missions and identifies an 
empirical puzzle: Nepal suffers from unstable civil-military relations (CMR) at home, even as it supports UN peace 
efforts with large peacekeeping deployments. This finding is counterintuitive because the conventional wisdom on 
CMR argues that participation in international peacekeeping operations promotes stable CMR by making young 
soldiers more cosmopolitan, less nationalistic, and more resistant to calls for military “salvation” via coups in times 
of crisis. This work traces the policy-making process on peacekeeping issues, including the role of the foreign 
ministry and the military establishment, and analyzes the evolution of CMR in Nepal. The study finds that while 
peacekeeping has provided valuable international experiences to Nepal’s armed forces, the benefits of such an 
engagement are withheld due to its weak political institutional framework and constant political crises. The armed 
forces’ focus is still dominated by the domestic context, while civilians pay little attention to foreign policy and 
peacekeeping matters. Both trends—a military focus on domestic stability and civilian apathy towards defense and 
foreign policy—help explain why CMR in Nepal are inherently unstable despite its military involvement in 
peacekeeping duties abroad. 
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Since the establishment of the Durand Line in 1893 as the international border between Afghanistan and British 
India, the frontier areas on the eastern side of the border have not been integrated into the social fabric or political 
framework of the government. Conventional wisdom views integrating the tribes of the Federally Administered 
Tribal Areas (FATA) as extremely difficult, if not impossible. The real reason is that, due to a lack of political will, 
neither the British nor subsequent Pakistani administrations committed the appropriate resources or attention to 
accomplishing the task. Geopolitical influences and Islamist militants drove the resistance that deemed the effort to 
integrate the Federally Administered Tribal Areas, an area void of significant natural resources, not worth the cost. 
The terrorist organizations that Pakistan supported (both covertly and overtly) in the frontier areas are now 
uncontrollable, and the very instruments intended to promote the national interests of a nuclear-armed yet power-
deficient state pose an existential threat to the government they were intended to serve. Contemporary rhetoric now 
supports the complete integration of the FATA into the writ of the Pakistani government. The good news for those 
policy makers who see this as a daunting task is that no government has really tried. 
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The political union of southern Slavs in the multi-ethnic state of Yugoslavia came to a violent end in the 1990s. The 
joint Serbo-Croatian language also ceased to exist as an official language when the Yugoslav successor states of 
Bosnia, Croatia, and Serbia identified only Bosnian, Croatian, and Serbian as their respective official languages. 
Language use in these states became a political tool used to emphasize the differences among the ethnicities and to 
gauge ethnic loyalty. Croatia endeavored to “cleanse” its language of any characteristics in common with the joint 
Serbo-Croatian language. Serbian nationalists rejected the Latin alphabet and insisted on using the Cyrillic alphabet. 
Bosniaks recognized a Bosnian language that was not acknowledged by Bosnia’s ethnic Croats or ethnic Serbs. 
While language previously had been a means to unite Balkan Slavs, it became an instrument of nationalism wielded 
by politically motivated actors to widen the division among ethnicities. Language disputes did not destroy 
Yugoslavia, but they may hinder recovery and modernization. As each Yugoslav successor state strives toward 
integration into the European Union, political questions concerning language may polarize domestic politics and 
inhibit regional cooperation, thereby hampering efforts to carry out needed economic and political reforms. 
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Super Bowls are one of the world’s premier sporting events, bringing hundreds of thousands of event participants, 
vendors, and fans to host cities. They are high-stakes, planned events that require the same elements of focus, all-
hazard orientation, coordination, trust, collaboration, and unity-of-purpose that the homeland security environment 
requires in order to achieve the goals set forth in the Presidential Directives. This thesis considers the predictable 
performance activities in the planning process that lead to predictable performance outcomes. Large event planners 
and operators can benefit from understanding these activities and implementing preventive steps that lead to more 
desirable event outcomes. By establishing a cooperative and highly participative SB-planning process, the majority 
of operational conflicts (whether cultural or technical) will be uncovered in a controlled manner and will lead to 
more predictable performance outcomes. 
 
KEYWORDS: Event Planning, Super Bowl, Collaborative Process, Security in Special Events, Incident 
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Security-sector reform (SSR) is a holistic approach to nation building that focuses on building strong police, 
military, and justice systems that adhere to the rule of law and have a firm commitment to operating under 
democratically elected, civilian governance. The British effort in conducting SSR is, to date, the most 
comprehensive effort that has been conducted. While UK and international involvement remains high in Sierra 
Leone, the security sector has operated independently since the removal of the last UN peacekeepers in late 2005. In 
order to assess the effectiveness of the SSR programs, this paper compares the current capabilities of the Sierra 
Leone security sector with those it had in the 1970s, before the country began its slide into civil war.  
 Overall, this thesis finds that the current state of the security sector is comparable to that of the 1970s, with 
some exceptions. While the military has added the capability to participate in UN peacekeeping missions, overall the 
gains remain tentative and a lack of capacity is hampering the effectiveness of the police and justice sectors, 
threatening the gains that have been made. These findings suggest that SSR as conducted in Sierra Leone has not 
been successful as envisioned, and the results have been comparable to those of more traditional programs. 
 




IMMIGRANT INTEGRATION: A MISSING COMPONENT OF HOMELAND-SECURITY 
STRATEGY AND POLICY 
Karen A. Sohrakoff–DoD Civilian  
B.A., University of Oregon, 1996 
J.D., University of Oregon, 2002 
Master of Arts in Security Studies–March 2010 
Advisor: John Rollins, DoD Contractor  
Second Reader: Lauren F. Wollman, DoD Contractor 
 
This thesis adds to the emerging discussion in this country on immigrant integration and ties this issue to national 
security. Long after the United States Citizenship and Immigration Services (USCIS) processes their paperwork, 
many immigrants may be left struggling with the issue of identity. Some may resolve these issues and become 
thoroughly integrated Americans who weave their own cultural traditions into an American way of life. Others 
might question, for example, whether their sense of duty as a Muslim outweighs their sense of duty as an American, 
especially when the United States is conducting the “war on terror” in two Muslim countries simultaneously, while 
American television highlights any mistreatment of Muslims by U.S. soldiers (e.g., Abu Ghraib). It is this latter 
group that may be most vulnerable to radicalization. An immigrant integration strategy that provides a pathway for 
immigrants to invest themselves in American society makes sense from a policy perspective, if the end result is a 
feeling of pride and belonging that would make attacking the United States similar to harming one’s own self. This 
thesis offers a comparative study of the Dutch and Canadian integration models, which reflect vastly different 
policies. Both offer lessons learned and possible strategy attributes for U.S. policymakers’ consideration. 
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VALIDATION OF RATIONAL DETERRENCE THEORY: AN ANALYSIS OF U.S. 
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This thesis develops a rational-deterrence, case-study, risk-elicitation framework to assess the risk propensity and 
relative emphasis on loss/gain of the U.S. and various adversaries involved in historical and current deterrence 
games. This framework is used to elicit qualitative historical information that supports a notional deterrence-efficacy 
model. This qualitative approach is further supported by a basic game-theoretic approach predicting the efficacy of 
deterrence given certain actor risk profiles. Recommendations as to the efficacy of deterrence for current U.S. 
national security threats are offered using the proposed deterrence-efficacy model, quantitative framework, and 
supporting methodology.  
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CONGRESS AND NATIONAL SECURITY: INTEREST, INFLUENCE, AND SPEED 
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Both the president and Congress have Constitutional responsibility for the nation’s security. The U.S. Congress, like 
the president, demonstrates both interest and influence over national security affairs. An effective and often 
overlooked means of determining this interest and influence is to examine Congress’ speed of action and the factors 
that influence this speed. The following five variables affect Congress’ speed and provide a useful method of 
analysis: constituent concern, interest groups, committees and subcommittees, party leadership, and presidential 
leadership. 
This thesis examines the impact of these variables in two case studies of security-agency organizational reform. 
The Intelligence Reform and Terrorism Prevention Act of 2004 and the Goldwater-Nichols Department of Defense 
Reorganization Act of 1986 both represent the fast action of Congress on vital national-security problems. Though 
the effects of particular variables differed in the two cases, this study concludes that Congress does not need a 
mystical aligning of all the stars in order to move fast on an issue of national security. Instead, the positive impact of 
one or two variables combined with the neutrality of the others results in a fast speed of action from Congress on 
national security affairs. 
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